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LOW production, rejected parts and 

broken taps, are often due to poor 
preparation of holes for tapping oper- 
ations. Here are some points which will 
help you to prevent costly losses. 


Always keep in mind that good clean 
drilling and a reasonable size main- 
tenance are keys to better, faster 
tapping and with less strain on the tap 
and Jess power consumption. 
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THROUGH HOLE 
HOLE 


{ 

For open or “through” holes in steel, 
use “Gun” or Plug Taps;stick to Plug 
Taps for gray cast iron and non- 
malleables; for cast iron containing 
steel, use “Gun” Taps. For blind or 
bottoming holes, use a B solloming Tap 
if the full length of the hole is to be 
threaded. Always be sure the drill 
chips are removed from the bottom of 
the blind hole before you start to tap. 


A 100° thread depth requires 3 times 
the power nec essary lo tap a 75% 
thread, but is only 5% ws A nut 


BLIND 
HOLE 
WITH 
RECESS 


GREENFIELD TAP AND DIE CORPORATION = GREENFIELD, MASSACHUSETTS 


with 50%, thread depth will break its 
bolt before the thread will strip. Good 
manufacturing practice should pro- 
vide a depth of thread not less than 
62%, to 75% (depending on the size) 
and not more than 8314% of the basic 
thread depth. Reme aden these facts 
and you will not make your drilled 
holes too small. 


The tougher and harder the material, 
or the deeper the tapped hole, the 
smaller the thread depth you can 
safely adopt. 


Punched holes in thin sheet metal 
tend to cause taps to “load” and 
break. See that punched holes are not 
too small. Same with cored or forged 
holes in casting or forging. It pays to 
drill them. 

As a guide to the most practicable 
drill size for all threads, consult any 


standard tap drill chart. We will 
gladly send you one on request. 
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Derroir PLANT: 2102 West Fort St. 
Wanrenousss in New York, Chicago and Los Angeles 
In Canada: GREENFIELD Tap AND Diz Corp. or CANAvA, Lrp., GALT, ONT. 
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DESIGN, CONSTRUCTION, 

OPERATION OF METAL- 

WORKING AND ALLIED 
EQUIPMENT 


ACHINERY 


Work that formerly took 
weeks is now accomplished 
in a few minutes by means 
of processes developed by 
the Lockheed Aircraft Cor- 
poration. These processes 
will be the subject of the 
leading article in Septem- 
ber MACHINERY. Other im- 
portant articles will deal 
with “Suggested Improve- 
ments to Facilitate Thread 
Cutting” and ‘Munitions 
Cleaning.” 
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Spot-Welding Jigs Speed 
Building 


The Use of Work-Holding Jigs in Spot-Welding 
Operations Saves Much Time and, in Addition, 
Insures Interchangeability of Welded Products 


By CHARLES O. HERB 


building industry have enabled many methods 
to be adopted that would not have been econ- 
omical under smaller schedules of manufacture. As 
a consequence, production in factories from coast 
to coast has been speeded up greatly without any 
sacrifice in quality, and even, in many instances, 
with a considerable improvement in quality. 
Operations in the welding department of the E! 
Segundo, Calif., plant of the Douglas Aircraft Co., 
Inc., fall into this category. Jigs have been adopted 
for most of the spot-welding operations, with a 
subsequent reduction in welding time that ranges 
up to 50 per cent. Most of the time saved has re- 
sulted from eliminating the need for laying out 


Proitaine production schedules in the aircraft 


work prior to welding, the parts to be welded to- 
gether being properly located in the jigs with re- 
spect to each other. Also of prime importance is 
the fact that the use of these welding jigs provides 
complete interchangeability of the welded products. 

Jigs have been adopted for the majority of the 
operations in this welding department, and the aim 
is to provide jigs for all operations that are per- 
formed on a large quantity basis. Some of the typ- 
ical jig designs used are described in this article. 

Fig. 1 shows a jig that is used in a spot-welding 
operation on an antenna mast. Two edges of a 
long folded sheet of duralumin are welded together. 
The spot-welds must be accurately located from the 
edges of the sheet, so as to avoid being cut into by 
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Fig. 1. Jig that Provides for the Accurate 
Location of Spot-welds along the Edges 
of an Antenna Mast 


the routing cutter that is used subsequently in ma- 
chining the welded edges to a minimum dimension. 
It is also desirable to have the spot-welds fairly ac- 
curately located with respect to center distances. 

The jig consists simply of two long aluminum 
bars to which are fitted the hinged members of 
seven clamps. These clamps are swung open to re- 
lease the work and closed for clamping it. Adjust- 
able screws are tightened to lock the clamping 
members on the work. One hinged member of each 
clamp is fastened to the top bar of the jig, and the 
other to the bottom bar. 

The bottom bar serves also as a guide for accu- 
rately locating the jig for each step in the spot- 
welding operation. It is machined its full length, 
with half-round depressions spaced 3/4 inch apart. 
The bottom electrode of the Sciaky welding ma- 
chine, on which the operation is performed, is fitted 
with a Bakelite bushing of the same radius as the 
depressions in the jig bar. Location of the jig for 
the welding steps is accomplished by merely regis- 
tering the depressions of the bottom bar suc- 
cessively against the Bakelite bushing. 

Before this jig was designed and the distance 
between the welds was left to the judgment of the 
operator, the center-to-center distances varied 
from 1/2 inch to 1 1/4 inches. Also, many welds 
were made too close to the edges of the work to 
provide sufficient stock for the routing operation. 
The bushing used for locating purposes is made of 
Bakelite so as to prevent electrical current from 
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Fig. 2. Jig that Consists of a Copper 
Plate and Four Bars which Locate and 
Clamp Pieces to be Welded 


being passed through the jig members by the bot- 
tom electrode. The jig members are also insulated 
against electrical current in a number of places by 
the application of strips of Scotch tape. 

Some of the jigs are of extremely simple design 
as, for example, the jig shown in Fig. 2, which is 
used in welding two stainless-steel stiffeners to a 
rectangular sheet of stainless steel. This jig con- 
sists merely of a copper plate, slightly longer and 
wider than the sheet of stainless steel. Dowel-pins 
are provided on the copper plate to locate the stain- 
less-steel sheet both sidewise and lengthwise. Two 
clamping bars are fastened crosswise of the copper 
plate on both sides by means of screws and thumb- 
nuts to provide a means of holding the parts to be 
welded in their proper place on the jig. 

Work is loaded on both sides of the copper plate, 
so that right- and left-hand pieces can be produced 
in one operation. The clamp bars are slotted for 
locating the stiffeners crosswise. In the welding 
operation, the current passes through the two 
pieces of stainless steel on one side of the copper 
plate, through the copper plate, and then through 
the two pieces of stainless steel on the other side 
to the second electrode of the welding machine. 

A jig that is constructed entirely of copper is 
seen in use in Fig. 3. The pieces to be welded are 
clamped to the outside of the jig, the members of 
which provide a firm inside support under all sur- 
faces to be welded. The copper jig members con- 
duct the electrical current from the electrodes 


A 
| 


through the sheets that are being welded on each 
side of the jig. In this instance, the part is merely 
tack-welded together, complete welding being per- 
formed afterward in a production set-up. 

A jig designed to facilitate the progressive build- 
ing up of bomb chutes is illustrated in Fig. 4. This 
jig is mounted on casters and connected to the 
welding machine by means of flexible leads in place 
of the lower electrode arm. This allows the assem- 
bly to be rolled in and out for tack-welding to jig 
dimensions. The top of the jig has slots which lo- 
cate the vertical bulkheads of stainless steel. The 
horizontal partitions are located and tack-welded 
along each bulkhead flange. The assembly is first 
jig tack-welded in three sections which are later 
tack-weld assembled to each other in the same jig. 
This allows the major portion of the welding to be 
done on visible and easily accessible outside sur- 
faces. 

At the time that the photograph was taken, the 
operation had practically been completed. Guides 
on top of the jig provide a means of locating the 
jig with respect to the upper electrode for each 
line of tacking welds. Copper bars that extend un- 
der the sheets being welded serve as electrical con- 
ductors. Production welding is done later by means 
of a roll- welder at the rate of 6 lineal feet per 
minute. 

At the left in Fig. 5 is shown an ammunition 
drawer that must be held absolutely to established 
dimensions for interchangeability. This drawer is 


Fig. 3. Simple Jig which is almost Com- 
pletely Enclosed by the Sheets of Metal 
being Welded together 


welded together from seven sub-assemblies that 
are loaded into the jig seen at the right. The top 
of the jig, which is constructed from aluminum 


angles and flat strips, is removable to permit load- . 


ing of sub-assemblies and unloading of the welded 
drawer. It is fastened to the bottom part by means 
of thumb-nuts. The sub-assemblies are merely tack- 
welded together while in the jig, complete welding 
being performed after removal of the assembly 
from the jig. The ammunition box is constructed 
entirely of stainless steel. 

At the bottom of Fig. 6 is seen an assembly jig 
that is employed in welding the four sub-assemblies 
seen in the top row into the link ejection chute 
shown in the middle of the illustration. This chute 
is also constructed entirely of stainless steel. The 
individual pieces are jig-welded before they are 
placed in the assembly jig. 

The assembly jig consists essentially of an alu- 
minum base, equipped with three pairs of clamps 
for locking the various sub-assemblies in their 
proper locations. In the center of the jig is seen 
a long slender rod provided with three copper 
blocks which are inserted into the parts to be 
welded together. The rod is hinged at a distance 
of about 1 foot from the left-hand end to enable 
the block at this end to be passed through the por- 
tion of the chute that must be assembled at an angle 
with respect to the other two main sub-assemblies. 
In addition to the square copper blocks on this rod, 
there is a copper plate at the right-hand end of 


Fig. 4. Roller Type Jig which Makes 
Possible the Progressive Building up of 
Multiple Type Bomb Chutes 
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the base opposite the point where a spring cover 
is welded to the chute. The copper pieces contact 
completely around the inside of the chute along the 
surfaces to be spot-welded and serve as conductors 
for the electrical current. 

Welding around all four sides of the chute is 
made possible by providing slots in the aluminum 
base below the copper blocks, thus enabling the 
electrodes of the welding machine to be applied on 
the bottom side of the jig. Before this jig was 
designed, it was virtually impossible to produce the 
four-foot long chute within the required straight- 
ness tolerance. 


Approximately three-fourths of all the steel rails 
produced in the United States last year were of 
100-pound section or heavier. Steel rails produced 
in 1940 amounted to 1,680,000 tons, an increase of 
28 per cent over 1939. The 1940 output was the 
highest since 1930. 


Fig. 5. (Left) Ammun- 

ition Drawer of Stainless 

Steel, and (Right) Jig 

that Insures Interchange- 

ability of All Drawers 
of This Type 


Trailers Expedite Deliveries 
of Materials 


By an ingenious use of trailers attached to 
trucks, Fairbanks, Morse & Co. have greatly ex- 
pedited the transportation of materials between 
their plants in Beloit, Wis., and Three Rivers, Mich. 
Briefly, the plan is as follows: A truck pulls a 
trailer loaded with castings from Beloit to Three 
Rivers, where the castings are machined. Upon 
arriving at Three Rivers, the trailer is immediately 
detached from the truck and the truck is attached 
to a second trailer which stands ready to return to 
Beloit, loaded with two five-ton engine frames. 
When the truck arrives in Beloit, this trailer is un- 
hooked from the truck and a third trailer, which 
is already loaded with castings, is attached to the 
truck which is able to return immediately to Three 
Rivers. By the use of this system, the truck used 
in pulling the trailers is in service all the time, and 
there is no loss of time waiting for the loading or 
unloading of the trailers. 


Fig. 6. Assembly Jig Designed for a Link Ejection Chute and, above 
it, Assembled and Unassembled Chutes 
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Carbide-Tipped Tools for Boring 


Operations 


By GAYLORD G. THOMPSON, Tool Engineer 
McKenna Metals Co., Rockford, Ill. 


Developments in Standardizing Carbide Boring Tool Bits 
to Improve Cutting Action and Reduce Number of Sizes 
and Forms of Bits Required 


be different from that of carbide-tipped turn- 

ing tools. The diameter of the hole to be bored 
limits the diameter of the boring-bar and this, in 
turn, limits the degree of rugged support that can 
be given to the boring bit. A greater latitude 
in design and dimensional factors that provide 
strength is permissible in turning tools, but turn- 
ing tools will not prove efficient for boring opera- 
tions unless the grinding angles are changed. 

The cutting angles of turning tools can be stand- 
ardized, one style of tool, for example, being satis- 
factory for turning several different sizes of work, 
provided the nature of the job remains the same. 
This, however, is not true in the case of boring 
tools, where the size of the hole governs the tool 
angles; for example, the smaller the hole, the 
greater the positive back-rake angle required. 

There are limits, however, to the extent that tool 
angles on boring bits can be changed to suit the 
requirements of a boring operation. The back-rake 
angle, for example, if progressively increased for 


Te design of carbide-tipped boring bits must 


use in boring holes of constantly diminishing size, 
would finally reach a point where the shank of the 
small tool bit would be practically cut in two. Fur- 
thermore, tool inventories would be exceedingly 
high if a different style of boring tool were carried 
in stock for each boring operation, particularly in 
plants where a large variety of work is handled. 

To meet this problem, the McKenna Metals Co. 
has recently developed a type of carbide boring bit 
that has been adopted as a regular or standard de- 
sign. This bit will serve efficiently on most steel 
boring operations, and still has fundamental design 
features that permit it to be adapted for special 
boring jobs with a minimum of regrinding. A 
12-degree positive back-rake angle was selected as 
standard for this new style tool, since this angle, 
combined with a compound front clearance angle, 
will give the tip of the tool firm support and yet 
allow ample clearance for most boring jobs. If this 
tool does not exactly suit the requirements, it can 
be easily modified by grinding to obtain the slight 
change necessary in the rake angle. 


END CUTTING 


LOGE ANGLE 


SIDE 
CUTTING 
LOGE 
ANGLE 
FIG.I| FIG,2 
Fig. |. Carbide-tipped Boring Bit Designed to Eliminate Excessive Negative Top Rake, as Shown by the Com- 


promise Positive Back Rake at A, the Zero Front Clearance Angle Giving a Firm Support to Cutting Edge 

at B. Fig. 2. Regular Carbide Turning Bit as it Appears when Used for Boring. A 5/8-inch Boring Bit in 

a 2-inch Bar would be 5/16 Inch above Center, Creating a 16-degree Negative Top Rake C if Used in Boring 

a 3-inch Hole, which would be too much. Fig. 3. Boring Tool with 30-degree Side-clearance Edge Angle and 
33-degree End-clearance Edge. Angle—One of the Tools Adopted as Standard 
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The purpose of the 12-degree back rake on this 
tool is to compensate for the negative rake effect 
resulting from holding the tool radially at a height 
above the center equal to one-half the width of the 
shank. When the cutting edge is placed on center, 
the average hole can be bored with these tools, the 
effective back rake varying from minus 4 to plus 
4 degrees, depending upon the diameter. The pri- 
mary clearance on the tool is zero, which brings the 
tool to an effective cutting clearance angle of 4 to 
10 degrees, as held for the average hole-boring 
operation. These angles may be modified to suit 
particular jobs by grinding them slightly to give a 
minus 2-degree effective back rake when in the 
boring position, and 4 to 6 degrees primary clear- 
ance. The secondary clearance of 10 degrees on the 
shank permits the tool to enter the holes without 
rubbing at the heel. On various small holes, the 
heel of the tool can be chamfered to provide ample 
clearance. 

The manner in which this new style boring bit 
functions is shown in the front sectional view of a 
typical boring operation in Fig. 1. This view shows 
the firm support given the cutting edge of the car- 
bide tip at B in contrast to the weak support of the 
cutting edge when a standard turning tool is used 
for boring, as shown in Fig. 2. In the latter case, 
the point of the tool is likely to break off. 

While the back rake and clearance angles have 
been adopted as standard for the new boring bit, 
side-cutting edge angles and end-cutting edge 
angles vary for the six standard styles in which the 
tool is now supplied. A Style 27 boring tool, with 
a 30-degree side-cutting edge angle and a 33-degree 
end-cutting edge angle, is illustrated in Fig. 3. 

The various combinations of edge-cutting angles 
will be found effective for most boring jobs where 


bits are held in the boring-bars at angles of from 
45 to 90 degrees—both for boring straight through 
and for cutting up to a 90-degree shoulder, as indi- 
cated in Figs. 4 to 7, inclusive. The right- and left- 
hand tools for the six styles of boring bits adopted 
as standard have been designated Styles 23 to 34, 
inclusive. These tips permit high cutting speeds on 
steel up to 550 Brinell hardness, close tolerances, 
greatly reduced tool wear, and an absence of 
cratering from steel chips. 

Because of the firm support given to the cutting 
edge, the newly designed carbide-tipped boring tool 
will eliminate the greatest cause of high tool mor- 
tality in boring operations — namely, insufficient 
support for the carbide tip. This is particularly 
important during the present period of increased 
production, when most plants can ill afford to stop 
their machines to replace broken tools. 


* * * 


Increased Production of Machine Tools 


As an example of the increase in machine tool 
production it might be mentioned that the produc- 
tion of the Monarch Machine Tool Co., Sidney, 
Ohio, for the first six months of 1941 was 126 per 
cent above that for the same period in 1940. The 
entire output of the plant is for the Defense Pro- 
gram of the United States and England. The num- 
ber of lathes produced by the company in 1940 was 
two and a half times that of 1939; it is expected 
that the production for the full year of 1941 will 
be at least double that of 1940, which means five 
times that of 1939. For the entire machine tool 
industry, the 1941 output is expected to be about 
four times that of 1939. 


Fig. 4. Boring Bit with 45-degree 
Side-clearance Edge Angle, Used in 


FIG. 4 FIG. 5 


45-degree Boring-bar for Counter- 
boring a 90-degree Shoulder. This 
Type of Bit should be Used Only 
where 90-degree Corners are Re- 
quired. Fig. 5. Bit with 55-degree 


SS 


Side-clearance Edge Angle, which is 


Ideal for General Boring Operations. 
Fig. 6. Boring Bit Used with a 90- 


degree Boring-bar for Counterbor- 


ing to a 90-degree Shoulder. Fig. 7. 
Another Bit Recommended for Gen- 
eral Boring Operations 
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An Edge Trimming Milling Machine 
for the Welding Shop” 


shop due to the difficulty of cutting and 

trimming plates, bars, and other parts to 
size before welding them together. In the shop of 
Contract Welders, Inc., Cleveland, Ohio, a special 
milling, chamfering, and scarfing machine was 
built to perform such operations quickly and effi- 
ciently. The machine itself is of a simple design, 
and welding operations were used extensively in 
its construction. It consists essentially of a frame 
to support a hold-down arm and a milling carriage, 
a raceway along which the milling carriage moves, 
a spindle on which the various milling cutters are 
mounted, an electric motor to drive the spindle, a 
control switch, a hand traversing mechanism, a 
coolant pump, and a tank to hold the coolant and 
metal chips. 

In operation, the plate to be squared is placed 
under the hold-down arm and clamped securely in 
place by hold-down screws. The milling cutter is 
then traversed along the edge of the plate, re- 
moving the required amount of metal. Any type 
of cutter can be attached to the spindle, and any 
form of V or U corner or special fillet can be milled 
along the entire edge. The machine is equipped 
with a side gage, so placed that the operator can 
square to length a plate or bar placed against it. 
There is also a back gage which can be set for 
cutting edges parallel and to exact width. Plates 
of different thicknesses and widths can be handled 
with only slight adjustments of the hold-down arm. 

The main part of the machine is of welded steel 

construction. The top and the ways are 
supported along their entire length by deep 
webbed plates, and these are tied together 
at intervals with C-shaped cross plates. 
The ends of the webbed plates are termi- 
nated in foot plates, which carry the whole 
load of the machine. The load-carrying 
part of the frame is concealed by a jacket 
of thinner metal, which improves the ap- 
pearance of the machine and also serves as 
a tank to hold the coolant and the chips 
removed by the cutter. The ways of this 
machine are also of steel, and are planed 
true and scraped to size. The carriage slide 
Is made of steel, with hard bronze welded 
in place, and this presents an excellent 
wearing surface against the steel ways. 

The milling cutter is mounted directly on 
the nose of the spindle, and is held in place 
with a long “through bolt.” The cutter- 


ston due to time is lost in the welding 


*From a study submitted to the James F. Lincoln Arc 
Welding Foundation, Cleveland, Ohio, in a recent Award 
Program. 


spindle is short, heavy, and mounted on spherical 
roller bearings. A built-in motor driving through 
a worm and gear supplies the power to drive the 
milling cutters. The coolant pump is attached to 
the motor housing. The entire milling head is made 
with welded steel parts, including «he adjusting 
slides. Throughout the design of this machine, a 
particular effort was made to secure a clean and 
attractive appearance. 

As this machine was not made to replace an 
existing piece of equipment, but was designed to 
perform a specialized function, it is difficult to 
estimate the savings resulting from the method 
of construction used. From the standpoint of the 
milling head and the smaller parts, no great sav- 
ings were probably realized by making them of 
welded steel. The main base, however, is about 
one-half as heavy as it would have been if made of 
cast iron. With the present weight of about 6000 
pounds, the cost of manufacture of this base would 
be approximately as follows: 


6000 pounds of material @ $.03 ..... $180.00 
120.00 
Miscellaneous material, gas, wire, etc.. 35.00 

$335.00 


The saving realized by building this base from 
welded steel amounts to approximately $270, and 
this does not include savings which result from 
eliminating the cost of patterns, a considerable 
item in this case. 

One particularly interesting job turned out on 


Specially Designed Machine Built by Contract Welders, 
Inc., to Mill the Edges of Plates, Bars, and Other Parts 
to Exact Size before Welding 
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this machine called for 240 1/4-inch plates, 
60 inches long, to be given a 1/2-inch taper in the 
length. These plates could not be sheared, and 
flame cutting would have caused a camber in them. 
Twenty plates per hour were readily turned out on 
this special miller, and the work done was so ac- 
curate that about one hundred hours was saved on 
the job in welding time; the wire cost was also 
less. As a conservative estimate, the use of this 
machine has reduced the time on the average weld- 
ing job by about 10 per cent. 


* * * 


Airplane Wing-Spar Jig with Horizontal 
and Vertical Drill Heads 


The use of traveling vertical-spindle drill heads 
on long jigs for wing spars was described in an 
article published in July, 1940, MACHINERY which 
dealt with manufacturing methods employed by 
the Boeing Aircraft Co., Seattle, Wash. This prac- 
tice has since been extended by the concern to in- 
clude the use of traveling horizontal drill heads on 
the sides of the jig. 

The accompanying illustration shows a jig that 
is equipped with horizontal-spindle heads on both 
sides and a vertical-spindle head in the background. 
The side heads are mounted on slides for conveni- 
ent feeding of the drill spindles to the work. They 
are also adjustable vertically on posts. With this 
arrangement, holes can be quickly drilled, reamed, 
countersunk, etc., in the proper location on the 
wing spars, as determined by means of templets 
that are fastened to the work after it has been 
loaded into the jig. 
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Annual Meeting of Welding Society 


The American Welding Society has announced 
plans for its annual meeting, to be held in conjunc. 
tion with the National Metal Exposition in Phila- 
delphia, Pa., October 20 to 24. With welding play- 
ing a role of primary importance in defense, the 
program for this year’s meeting will contain an 
unusual number of outstanding papers. Headquar- 
ters for all the technical sessions, committee 
meetings, and social events will be the Bellevue 
Stratford Hotel. 

The opening session will be held Monday morn- 
ing, October 20. Technical sessions will continue 
mornings and afternoons throughout the week. 
More than sixty-five technical papers covering 
welding, cutting, and treating processes will be 
presented. There will be separate sessions on 
machinery manufacture, shipbuilding, training of 
operators, aircraft, automotive work, railway 
work, structural welding, and welding of arma- 
ment equipment. Sessions devoted to research and 
metallurgy will also be held. A great deal of weld- 
ing equipment and many lines of supplies will be 
displayed in the exhibit at the Philadelphia Com- 
mercial Museum. 

The Lincoln Gold Medal, donated to the Amer- 
ican Welding Society in 1936 by J. F. Lincoln, 
president of the Lincoln Electric Co., Cleveland, 
Ohio, will be awarded at the annual meeting. The 
award will be made to the author or authors of a 
paper published in The Welding Journal during the 
year preceding the annual meeting, which is con- 
sidered by the Society’s Board of Awards to be the 
greatest original contribution to the advancement 
and use of welding. 


Wing-spar Jig with 
Traveling Heads Ar- 
ranged both Horizon- 
tally and Vertically for 
the Drilling, Reaming, 
and Countersinking of 
the Numerous Holes 


Required in Such Work 
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Munitions Cleaning—1941 Style 


A Review of the Methods 
and Solvents Applicable to 
the Cleaning of Shells, Car- 
tridges, Guns, Rifles and 
Other Materiel—First of a 
Series of Five Articles 


By R. W. MITCHELL 
Technical Director 


Magnus Chemical Co. 
Garwood, N. J. 


HE technical and trade ‘press is 
devoting much space these days 


to the subject of munitions manu- 
facture—and rightly so, because many 
manufacturers have ahead of them a 
highly specialized job in this one phase 
of the huge broad program of defense. Methods 
of shell manufacture that were adequate, or at 
least satisfactory, at the peak of production during 
the last war are today outmoded. 

This is due not only to substantial advances in 
production technique, but also to the changed char- 
acter of artillery practice. Nothing in the present 
war has approached the shell consumption of the 
barrages and artillery preparation of 1914-1918, 
particularly of heavy ammunition. On the other 
hand, the rate of fire for anti-aircraft operations 
far exceeds even the wildest dreams of the artillery- 
men of the last world war. Thus, our defense pro- 
gram must encompass this established demand for 
the huge requirements of relatively small caliber 
anti-aircraft ammunition, and at the same time, 
prepare for a potential demand for 75-millimeter, 
105-millimeter, and 155-millimeter shells of all 
kinds. 

Radical changes in production methods are being 
instituted on all sides. The most desirable sequence 
of finishing operations is a sure-fire subject of 
debate. Elimination of rejections by more careful 
forging practice and closer control of automatic 
machining operations are “hot” topics. Bottlenecks 
of all kinds are being ironed out, but one real 
source of production delay, as well as of excessive 
rejections, is practically always passed over in 
these discussions with casual mention. This un- 
discussed operation—munitions cleaning—is not an 
unimportant incident in arms manufacture. It is 
a vital phase of every production job, whether it 
concerns the supply of shells for artillery, or car- 
tridges for machine guns and rifles, or whether it 
is connected with the manufacture of the guns, 
rifles, and fire control instruments, and the myriad 


other metal parts that are a part of the materiel 
of the modern army. Thus, it seems both appro- 
priate and timely to discuss present-day cleaning 
operations and compounds as they apply to the 
manufacture of munitions and materiel. 


Cleaning of Artillery Shells 


In 1914-1918, steel shells were practically all 
heat-treated. In 1941, with the exception of 155- 
millimeter shells, which have to possess a yield 
point of around 60,000 pounds per square inch, 
heat-treating does not seem to be necessary because 
of the more suitable metal available today. In the 
old days, a difficult and delaying operation—ma- 
chining the interior cavity of the shell—held up 
production and complicated the cleaning operation. 
In 1941, interiors of shells, from the 75-millimeter 
size up to the 105- and 155-millimeter howitzer 
shells, are being forge-finished, with no need for 
machining. A certain number of these shells may 
be produced by the older method, with the interior 
cavity machined, but as far as possible this is 
avoided in order to speed up production. 

Since the machining operations involved in fin- 
ishing 75-, 105-, and 155-millimeter high-explosive 
and chemical shells, as well as 3-inch and 90- 
millimeter anti-aircraft, 60- and 81-millimeter 
trench mortar, and 105- and 155-millimeter how- 
itzer ammunition are receiving ample discussion, 
let us consider the points where cleaning is of im- 
portance during the process. 

First, let us consider an operation which is not 
strictly in the cleaning category, but which is, 
nevertheless, closely concerned with cleaning—the 
“nosing” of the shell. This is the operation that 
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gives the shell its ogive, or formed neck at the top, 
where the fuse is later installed. The ogive may 
be formed hot or cold. If formed hot, the heating 
operation leads to the formation of scale, which 
must be removed by shot-blasting or pickling. The 
extra operations of heating and cleaning thus im- 
posed have led to the adoption of the cold-nosing 
method, which eliminates them entirely. 


Effect of Cold-Forming Process 
on Cleaning 


By this method the shell is cold-formed in a crank 
press, following which it is ready for finish-turning 
of the exterior and setting in of the copper rifling 
band. The selection of the proper lubricant for 
this cold-nosing operation is important. If the life 
of the die is to be long enough to meet today’s pro- 
duction demands, the lubricant must be precisely 
adapted to the operation. A graphited special soap 
composition, in powder form, has been found to 
meet the requirements of this cold-nosing opera- 
tion, giving a run of up to fifty thousand shells 
per die. 

The shell is first swabbed with a light mineral 
oil, and then dipped into the graphited soap lubri- 
cant, enough of which adheres to lubricate the shell 
for the forming of the ogive. Of course, a lubricant 
is needed for the hot-nosing operation (still largely 
used in Canada), and for this, a graphited oil lu- 
bricant of the right type is suitable. 

However, it is well to point out that, in both the 
hot- and cold-nosing operations, the cleaning qual- 
ities of the lubricants used are important. Subse- 
quent cleaning operations are required to remove 
any grease, oil, or soap that may be left after 
the nosing process. If any of the ingredients of the 
lubricant used are not readily penetrated by the 
cleaning solution or are not loosened or emulsified 
completely to insure thorough removal of all for- 
eign matter, the final cleaning operation will be 
materially complicated and rejections due to poor 
paint adherence will be numerous. 

After the copper rotating band has been forced 
on the finish-machined shell, the final cleaning op- 
eration takes place. There are a number of alter- 
native cleaning methods, with advantages and dis- 
advantages which affect the speed of production, 
percentage of rejections, and the over-all cost of 
manufacture. The cleaning problem is not so diffi- 
cult as it was when the shell was machined on the 
inside cavity, since embedded metal particles on the 
interior are not such a problem. Only the oil, 
grease, and dirt left from previous handlings and 
the residues from the nosing operation have to be 
removed. 

Forge-finished interiors provide a cavity which 
is sufficiently smooth and accurate to eliminate ma- 
chining. Before the shell reaches the machine shop, 
this cavity has been pickled or shot-blasted to re- 
move forging scale. However, considerable trouble 
may be experienced in this cleaning operation. Let 
us consider the various methods employed. 
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Vapor Degreasing and Alkaline 
Cleaning Methods 


Vapor degreasers are sometimes used for final 
cleaning. The shell, usually held horizontally on 
a rack, with ample spacing to insure complete 
vapor contact and thorough draining of the con- 
densed solvent, passes through the degreaser with 
satisfactory results. Of course, embedded metal 
particles and dirt on the exterior are not removed 
by the vapor degreaser, and if they are extensive 
on the shell exterior or at the upper portions of the 
interior, some method of removing them before or 
after reaching the degreaser is necessary. Careful 
shop handling can, of course, minimize the extent 
of this difficulty. 

The vapor degreaser, however, is quite a costly 
method as regards consumption of solvent, and 
also of heat and condensing water. It does have the 
advantage of turning out a dry shell, thus prevent- 
ing rust formation in cases where the final paint- 
ing, following inspection, is delayed for any reason. 

During the last war, alkaline cleaners were the 
only materials available for cleaning shells, and 
most of them were based on caustic alkalies. There 
are a number of reasons why such alkalies must 
be avoided in cleaning shells, as well as in cor- 
responding operations on shell cases. One is the 
staining action of such cleaners on copper and 
brass. Another is the difficulty of removing caustic 
alkali cleaners by rinsing. Unrinsed alkali in a 
shell may lead to serious consequences. It causes 
pitting and poor adherence of lacquer or paint. 
But much more serious is the danger of alkaline 
salts of picric acid forming in the shell after load- 
ing. These salts are highly unstable and sensitive, 
and instances were far from uncommon during the 
last war of premature explosions resulting from 
this condition. 

Then, of course, caustic alkali cleaners constitute 
a personnel hazard, leading to unpleasant and often 
incapacitating burns from splashes, drips, or care- 
lessness in handling. Today there are highly 
effective alkaline cleaners available that do not 
have the effects of strong caustic action and meet 
cleaning requirements much better. These will be 
discussed briefly in the next article. 


* * * 


Increased hardness requirements for steel mill 
back-up rolls have rendered unsatisfactory the 
steels commonly used in the past, and high-carbon 
nickel-chromium-molybdenum steels are therefore 
being adopted to an increasing extent for this ap- 
plication. A medium-carbon steel of this type, ma- 
chined after treatment to 350 Brinell hardness, is 
now employed for heavy-duty gears and pinions in 
rolling mills by one of the leading builders of such 
equipment. The ability to meet high strength re- 
quirements in gears too large to be liquid-quenched 
has resulted in the adoption of the same steel, with 
a simple normalizing treatment. 
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Precision Boring Operation on Magnesium Casting 


ORED holes in a comparatively large mag- 
nesium casting must be machined to the 
specified center-to-center distance within plus or 
minus 0.0005 inch, and both bore diameters must 
be held to size within limits of plus nothing, 
minus 0.0005 inch. The accuracy required in this 
operation, which is indicative of much of the work 
performed in the machine shop of North American 
Aviation, Inc., Inglewood, Calif., is readily ob- 
tained by the use of the Ex-Cell-O precision boring 
machine illustrated. The operation consists of fin- 
ishing only, the bores having been rough-machined 
on a milling machine. 
The fixture at the back of the machine holds the 


Precision Boring Op- 
eration on Magnesium 
Castings that Involves 
the Use of a Special 
Fixture which Holds 
the Casting at a Com- 
pound Angle Relative 
to the Tool-spindles 


casting at a compound angle. The holes are bored 
parallel to each other but at an angle in relation 
to the base. The cutter-bar of the right-hand head 
is equipped with two cutters for boring two dif- 
ferent diameters, while the left-hand spindle is 
equipped with only one cutter. The magnesium 
castings come in right- and left-hand types, which 
are handled on the same machine by the use of two 
fixtures of different hands. In changing from one 
type of casting to the other, the positions of the 
tool-spindles relative to the front and back of the 
machine must be reversed. A special set-up fixture 
is provided to facilitate accurate location of the 
spindle heads. 


Holding Irregular-Shaped Work 


By W. B. MILES, Manager, Miles-Southeastern Machinery Co., Daleville, Va. 


HE article in June MACHINERY describing a 

low-cost method of making chuck jaws for 
holding irregular-shaped work was read with in- 
terest. The writer has been using regular lino- 
type metal for this purpose, and has been obtain- 
ing good results in holding iron castings. 

A paper box of the correct size is made of a very 
thick cardboard. The part to be held is placed in 
the box. Paper about 1/16 inch thick is cut to pro- 
vide the required dividing surface between the part 
to be held and the jaws to be made. This paper is 


held in place with paper tape. Then the part is 
leveled up and the type metal poured in at a tem- 
perature of from 525 to 550 degrees F. 

The metal casting, after cooling, comes out of 
the paper box easily, and is then machined square 
on the bottom and sides. It is then ready to hold 
the parts in a regular milling machine vise. The 
composition of linotype metal is 10 per cent anti- 
mony, 3 per cent tin, and the rest lead. It can be 
bought from any local printer or newspaper at 
about 12 cents a pound. 
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Fig. |. An Expert Operator is Able to Tell, from the Shape 
of the Sparks, the Length of the Spark Stream, and the 
Color, what the Carbon and Alloy Content of the Steel is 


within Close Limits 


Fig. 2. A Portable Grinding Wheel Permits the 

Spark Testing of Steel in Stock Piles to Insure 

Adherence to Quality and Prevention of Any 
Mixing of Stock 


Determining the Composition of Steel 
by the Spark Test 


Spark-Testing, as Applied at the Buick Plant, Provides a 
Quick Method for Checking the Composition of Steel and 
for Safeguarding against Errors in Steel Applications 


5 K J. HEN steels of various kinds are used in 
large quantities, there is always the pos- 
sibility that the wrong type of steel may be 
taken from stock for a particular use or that the 
analysis of a particular grade of steel may fall out- 
side the requirements of the application for which 
it is intended. Under such conditions, spark-test- 
ing, when used in conjunction with chemical anal- 
ysis, provides an excellent means for quality and 
use control, according to the Buick engineers who 
utilize this method extensively. The test is rapid, 
accurate, and also adaptable to finished parts. 
As an example of its wide application at the 
Buick plant, all transmission gear stock is tested 
in this way to insure against a possible error in the 
selection of steel. A test is made of all SA E 1335, 
X1335, and 1340 steel, which is kept in stock in 
bars of the same diameter. Valve rocker-arm shaft 
steel is “sparked” as a check of the chemical analy- 
sis. A percentage of all washer stock is tested to 
check the carbon content. Tool steels and high- 
chromium oil-hardening steels are spark-tested for 
alloy content, and a percentage of S A E 1020 rivet 
stock and of torque-tube stock is also tested. 
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One of the most important uses of the spark test 
is in connection with the king-bolt stock, where the 
physical properties of the steel are vital to safe 
operation of the car. This part is carburized and 
a soft tough core is required. The spark test is 
applied to every part to insure against any high- 
carbon steel being used. 

The spark test is made by bringing the steel 
against a high-speed grinding wheel, as shown in 
Fig. 1, and examining the spark stream for char- 
acteristics that may be interpreted in terms of ap- 
proximate percentages of the chemical elements 
present. The presence and amount of carbon are 
most easily evaluated in the spark test; an expe- 
rienced operator can determine its presence in 
steels up to about 0.30 per cent carbon within plus 
or minus 0.02 per cent. Molybdenum, silicon, nickel, 
and tungsten also have characteristic sparks that 
can be recognized easily in the spark stream. Thus, 
spark-testing is used for the sorting of steels, the 
detection of bars of wrong analyses in a lot of steel 
(as shown in Fig. 2), and a fast approximation of 
the chemical analysis of the steel. When the analy- 
sis of a steel is unknown, a fast and fairly accu- 


} 


yate estimate can be made by merely comparing 
the spark stream with the spark streams of bars 
of known analyses. 

Spark-testing is an art, and the accuracy of the 
test depends upon the skill and keenness of ob- 
servation of the operator. This is especially true 
when slight differences in analyses are being 
checked. The spark tester must watch many con- 
ditions while making the test. The selection of the 
spark-testing wheel, the speed of the wheel, and 
the pressure with which the wheel is brought 
against the steel are all important factors in pro- 
ducing a spark stream that is easily and accurately 
interpreted. Spark-testing is carried on preferably 
in a darkened room, since light makes examination 
of the spark stream more difficult. 

The most important requisite in making an ac- 
curate spark test is the ability of the operator to 
interpret the characteristics of the shower of 
sparks in terms of percentages of chemical ele- 
ments present in the steel. Each steel will give a 
spark stream that is peculiar to its analysis. In 
comparing steels of greatly differing analyses, the 
characteristics of the spark stream will show easily 
recognizable differences. In steels of only slightly 
differing analyses, on the other hand, the differ- 
ences in the spark stream may be minute and diffi- 
cult to detect, so that the test requires great skill 
for accurate classification. 


Fig. 3. The Spark Stream of 
SAE 1010 Low-carbon Steel 
Having a Carbon Content of 0.05 


Sparks from the grinding wheel are, in reality, 
small chips of metal flying off at temperatures suf- 
ficient to illuminate them or make them glow. Some 


spark streams are long and spikelike, while others © 


are bushy and full of “bursts,” depending upon the 
type of steel. There is a theory that the sparks are 
due to the rapid formation of gaseous carbon oxide 
below the surface of the chip or globule of molten 
steel. A sudden escape of gas from inside the 
globule causes it to explode. According to this 
theory, carbon is a necessary element for this. 
Thus, some soft, non-ferrous metals, such as copper 
and aluminum, produce no grinding sparks. Pure 
iron produces very few sparks, and low-carbon 
steel yields very simple sparks (see Fig. 3). 

As the carbon content increases, the explosions 
increase in number and assume intricate patterns 
(see Fig. 4). They are so profuse in high-carbon 
steel (Fig. 5) that the spark stream becomes very 
bushy, and particles from the initial explosion dart 
out and repeat with secondary bursts, producing 
a branching network of light. 

High-speed steel is easily identified by the spark 
test. A dull color near the wheel and the long length 
of the spark stream are characteristic. Manganese 
steel yields a stream of great brilliance, while 
sparks from chromium steel, although similar to 
those of high-speed steel, are less brilliant in color 
near the wheel and the stream itself is thinner. 


Fig. 4. The Spark Stream of Fig. 5. The Spark Stream of 
SAE 1050 Steel Having 0.45 
to 0.55 Per Cent Carbon. The 


SAE 1070 High-carbon Steel 
Having 0.65 to 0.75 Per Cent 


to 0.15 Per Cent. The Spark Stream is Similar to that of Carbon. Characterized by its 
Stream is Thin, and Few High-carbon Stock, but has Bushy Appearance and _ by 
“Bursts are Seen _ Fewer “Bursts” Numerous “Bursts” 
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How Buick Builds a Balanced Engine 


After the crankshaft is machined and ready 
for assembly, it is placed in this balancing 
apparatus and spun. Any out-of-balance is regis- 
tered electrically by a light beam on the frosted 
glass shown at the left of the machine. The 
location and amount of the out-of-balance is 


automatically determined, and stock is_re- 
moved from the crankshaft to bring it to within 
3/8 ounce-inch of perfect balance 
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Mass-centering of the crankshaft 
is one of the most important opera- 
tions in obtaining the fine balance 
of a Buick engine. Before machin- 
ing, the crankshaft forging is 
spun in the mass-centering machine 
and the exact mass-center of the 
forging is determined. This _per- 
mits accurate machining and re- 
sults in a crankshaft that is in 
good balance when the machining 
is finished. Further balancing op- 
erations follow 


The crankshaft is drilled to remove metal and 
to bring it within the balance limits. This is 
done after the shaft has been spun on the bal- 
ancing machine and the amount and location of 
excess weight determined. There are many sep- 
arate balancing operations in the Buick plant 
covering such important parts as clutch assem- 
bly, connecting-rods, pistons, drive-shaft, torque 
tube, flanges, and bearings 


x 
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Another important operation. Here 
the harmonic balancer, which is 
mounted at the front of the crank- 
shaft to eliminate whip or vibration, 
is brought to within 1/4 ounce-inch 
of perfect balance before being 
assembled to the shaft 


3 
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Every Buick engine is balanced after assembly on 
this special machine. The crankshaft is connected 
to a motor-driven shaft and revolved at critical 
speeds. The resulting vibration is measured by elec- 
tric gages. Stock is then removed from the flywheel, 
when necessary, to bring the engine to within 3/16 
ounce-inch of perfect balance 


Do’s and Don’ts to be Observed in the Use of 
Carbide Cutting Tools 


Courtesy Carboloy Company, Inc. 


Don’t use a rocker support under the tool. 

Don’t set tools above or below the center line. 

= use a hammer on the cutting end of the 
tool. 

Don’t use inclined tool-holders. 

Don’t let the tool rest against the work when 
tightening the clamping screws. 

Don’t use pointed clamping screws. 

Don’t use tools with excessive overhang. 

Don’t dip the tool in any liquid while it is hot. 

Don’t use a small stream of coolant. 
P Don’t stop the spindle before disengaging the 
eed. 
. Don’t use “any old wheel” for grinding carbide 
ips. 

Don’t run a carbide tool until it will not cut any 
more. 

Don’t hold the tool motionless too long against 
the wheel when grinding carbide tips. 

The “‘do’s” may be stated as follows: 

Always use a flat, rigid base. 
’ Always set the tools approximately on the center 
ine. 

Always use tool-holders designed to hold the 
tools in a horizontal plane. 


Always use dog-point or flat clamping screws. 

Always allow the tool to cool slowly in the air. 

Always use a generous flow of coolant, and if 
possible, force the coolant under the chip and 
against the cutting edge. 

Always use silicon-carbide or diamond wheels 
for grinding carbide tips. 

Always sharpen the carbide tools at regular in- 
tervals to obtain longer life. 

Always keep the tool moving across the wheel 
when grinding to avoid localized overheating. 


* * * 


Standardization of Reamers 


The American Standards Association has ap- 
proved as an American Standard the dimensions 
for reamers submitted to it by the following spon- 
sor organizations: The Society of Automotive En- 
gineers, the National Machine Tool Builders Asso- 
ciation, and the American Society of Mechanical 
Engineers. The new standards are published in a 
50-page booklet, obtainable through the American 
Standards Association, 29 W. 39th St., New York 
City. 
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Engineering News Flashes 


New Rubber Product Acts 
as Electric Conductor 


Tires made of a special rubber compound hav- 
ing a million times the electrical conductivity of 
tires made of ordinary rubber have been developed 
by the B. F. Goodrich Co., Akron, Ohio, for use in 
manufacturing plants where static electricity con- 
stitutes a fire and explosion hazard. These tires 
prevent the accumulation of charges of static elec- 
tricity great enough to produce a spark when the 
vehicle comes in contact with other objects. The 
new product, called “Conductor Industrial Tires,” 
is expected to be of especial value in plants engaged 
in the manufacture of munitions, gun powder, and 
other inflammable or explosive materials or prod- 
ucts. One of the first applications of the compound 
was for tail-wheel tires for aircraft, to carry off 
the static electricity built up during the flight of 
the plane. This electricity is dissipated when the 
wheels come in contact with the ground. 


Plastic Mold that has been in Use 
for Forty-Six Years 


The plastics industry is generally regarded as 
a development of recent years, but one mold at the 
General Electric plastics plant in Pittsfield, Mass., 
has been in use for forty-six years and is still giv- 
ing satisfactory results. It is a mold for an end 
insulation ring for a commutator. When the mold 
was first used in 1895, the insulation ring was 
made from a combination of rubber, asbestos, and 
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sulphur, and was produced by preforming in a cold 
mold and then finishing in a hot mold hydraulic 
press. Today, parts are still being made from the 
same mold. A _ phenolic-plastic material is now 
used for producing these parts in a regular com- 
pression molding press. 


Air-Conditioning the Gloved Hands 
of Workers Handling Hot Objects 


Beauty-parlor methods suggested an improve- 
ment in the handling of sealed-beam headlamps at 
the Lamp Division of the Westinghouse Electric & 
Mfg. Co. This is especially interesting as an indi- 
cation of how ideas for industrial improvements 
are conceived. It all started when Miss Meister, 
an employe of the Lamp Division, was getting a 
permanent wave. Her hair was being cooled by 
applying cool air from an air hose. The idea oc- 
curred to her that this cooling method could be ap- 
plied to her work. The suggestion was made and 
adopted, with the result that the gloves of the 
operators who handle the hot sealed-beam_ head- 
lamps are now air-cooled. 

The headlamps are carried out of an annealing 
furnace on a moving conveyor. The operators re- 
move the lamps from the conveyor with their 
gloved hands. The lamps are so hot that, even with 
asbestos gloves, burns from the continual heat were 
not unusual before the cooling system was adopted. 

As a result of the air-cooling idea, a low-pressure 
air hose now extends into the gauntlet of the glove, 
providing a circulation of cool air inside of the 


A Giant All- velded Girder for 
an Overhead Traveling Crane 
Built by the Cleveland Crane 
& Engineering Co., Wickliffe, 
Ohio, which is Believed to be 
the World's Largest All-welded 
Crane Girder. When Com- 
pleted, the Girder will Weigh 
45 Tons, have a Span of 105 
Feet, and be 8 Feet High at 
the Center 
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glove and preventing burns. One of the effects of 
the air-cooled gloves is an improvement in the 
product, since a change in the preheat temperature 
is now permissible, resulting in less shrinkage in 
the lamp glass. 


New Air Hose for Pneumatic Tools 
Reduced One-Half in Weight 


A specially designed light-weight air hose for 
pneumatic riveters, chippers, and other pneumatic 
tools has been developed by the United States Rub- 
ber Co., New York City. The new product, which 
weighs only 20 pounds for each 100 feet of hose, 
reduces to one-half the load carried by workers 
handling pneumatic tools. The reduction in weight 
has also increased the flexibility of the hose, mak- 
ing it more convenient to handle in close quarters. 
It is stated that strength has not been sacrificed 
by lightening the hose. The bursting strength of 
the new hose is approximately nine times the 
average operating pressure encountered in pneu- 
matic tool service. 


Mobile Electric Substations 
Built Ready for Service 


The latest means for quickly supplying or restor- 
ing electric power in cases of serious emergencies 
is a completely factory-built mobile substation. 
One such station of 1000 K.V.A. capacity has been 
delivered by the General Electric Co., Schenectady, 
N. Y., to the Central New York Power Corpora- 
tion at Syracuse, N. Y. This mobile substation is 
the first of its type. It is mounted on a special 
chassis, and can be hauled at speeds up to 40 miles 
an hour. The over-all dimensions of the unit are: 
Height, 11 feet 6 inches; length, 21 feet; width, 
8 feet. For low clearances, the height can be re- 
duced to 9 feet 10 inches. The total weight of the 


Machining the End Flanges of 
a 9- by 13-foot Oval by 18- 
foot Long Condenser Shell in 
the Shops of the Allis-Chalmers 
Mfg. Co., Milwaukee, Wis. This 
Shell, Weighing Approximate- 
ly 35,000 Pounds, is of All- 
welded Construction and is 
Part of a Surface Condenser 
for Use with a 15,000-K.W. 


Steam Turbine 


equipment is approximately 10 tons. A forced oil 
cooling system is being used to permit the sub- 
station to be constructed in compact weight and 
size. 

This substation consists of one three-phase, 
1000 -K.V.A. transformer, with primary and 
secondary switching equipment and _ lightning 
resistors. It is designed to take power from high- 
voltage lines of 11,000, 13,200, 22,000, 33,000, or 
44,000 volts, transform it and supply it to systems 
of 230, 460, 2300, 4000, or 4600 volts. It is thus 
one of the most flexible transforming devices ever 
constructed. 

This mobile substation makes the work of sup- 
plying or restoring power to customers of the cen- 
tral station in an emergency a comparatively 
simple matter. Similar mobile substations are 
now being manufactured for other utility cus- 
tomers of the General Electric Co. 


Instrument Dials that Stay White 
Made from Plastics 


White instrument dials that are not discolored 
by high temperature, light, chemical fumes, or 
moisture are being made at the Westinghouse 
Meter Division, Newark, N. J., from a recently 
developed liquid plastic material which is sprayed 
on metal in the same way as lacquer or paint. While 
lacquered or phenolic plastic dials changed color, 
in tests, when subjected to high temperature or 
acid atmosphere, dials coated with the new plastic 
remained practically unchanged. The liquid plastic 
hardens on the metal surface by quick heating, and 
is then completely dried by baking in an electric 
oven. 

In order to avoid difficulties from dust and other 
particles carried in the air, the room in which the 
spraying is done is sealed tightly and is supplied 
with filtered air under slight pressure, so that no 
outside air will be admitted. 
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Does the Wagner Act Best Serve 
Communists or Labor? 


To demand the complete revision of the Wagner 
Labor Act is not to oppose unions or union mem- 
bership. Unions existed, increased in membership, 
and played an important part in our industrial 
organization before there was any Wagner Act; 
unions will continue to serve important and useful 
purposes after the Wagner Act has been revised by 
a Congress that has returned to common sense and 
fair play. But an Act that the evidence now avail- 
able shows to have played chiefly into the hands of 
racketeers and revolutionary communists has no 
place in American life. 

No fair-minded person doubts that the strike in 
the North American Aviation plant, for example, 
was inspired and led by communists. Responsible 
leaders of the CIO have expressed themselves to 
that effect. Colonel 
Branshaw, in con- 
trol of the plant as 
a representative of 
the Government and 
the Army, refused 
to rehire some of the strike leaders, and Attorney 
General Jackson said that the leaders of the strike 
were followers of “the Communist party line.” 

The New York Times, in a recent editorial call- 
ing attention to the refusal of Colonel Branshaw 
to rehire some of the strike leaders, said: ‘The 
response of these leaders throws a brilliant light 
on the kind of labor legislation under which the 
country has been living in recent years. The 
suspended men have filed ‘discrimination’ charges 
with the National Labor Relations Board, holding 
that they were dismissed for union activity.” 

Just what the Board will decide is not known at 
the present writing. The decision may be affected 
by the fact that it was not the company, but actu- 
ally the Government itself, that refused to rehire 
these men. The important point, however, is not 
what this decision will be, but what it would have 
been if the company, on its own responsibility, had 
refused to rehire these men. Basing one’s conclu- 
sion on past decisions, it is obvious that the com- 
pany would have been found guilty of having 
violated the Wagner Act; it would have been forced 
to reinstate these men, who had acted not only 
against the best interest of the company, but 
against the best interest of the entire nation. And 
not only would these men have been reinstated, but 
they would have been reinstated with back pay 
from the day when the company had refused to 
rehire them. 


Communist Influence 
in the Recent Labor 
Disputes 
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Past decisions of the Labor Board have made 
many employers hesitate to lay off employes even 
when they were known to be communists and dis- 
loyal, not only to the employer, but to the United 
States. It is difficult to prove that a man is a 
revolutionary communist; and, furthermore, if the 
employer could prove beyond question that a man 
was disloyal to the nation—what then? 

Again we quote the Times for the answer: 
“J. Warren Madden, then chairman of the National 
Labor Relations 
Board, told a Senate 
Committee in April, 
1939, that an em- 
ployer who called a 
union leader a com- 
munist might be held guilty of coercion under the 
Wagner Act, even if his statement were completely 
true.” In other words, the Labor Board must 
allow its machinery to be used even by known labor 
racketeers and known communists, because the 
Act does not recognize the existence of communists, 
labor racketeers, or disloyal employes. There is no 
provision in the Act that requires such men to 
come before the Board with clean hands. 

The Wagner Act, though allegedly designed to 
curb evils in industry, has created more evils than 
it has cured. It was obvious, at the time the Act 
was passed, that this would be so, because the Act 
assumed that all the wrongs were on one side and 
all the rights on the other. The only unfair prac- 
tices forbidden, or even mentioned in the Act, were 
practices by employers. Yet, in the North Ameri- 
can Aviation strike, officers of the Army found it 
necessary to assure the workers that they would be 
protected against violence on the part of strikers if 
they came back to work, and also protected against 
violence by strikers 
in their homes. The 
Wagner Act knows 
nothing about that 
kind of violence, 
coercion, or unfair 
practice. The Act has much to say about coercion 
on the part of an employer, but makes no mention 
of coercion or violence on the other side. 

Now any open-minded man may well ask: Is this 
in accordance with traditional American fairmind- 
edness? And more and more the American public 
is beginning to ask: How long is Congress going 
to allow the unfair, discriminating Wagner Act to 
remain the law of the land? 


Wagner Act Does Not 
Seek Fair Play, But 
One-Sided Decisions 


It is Time to Return 
to the American Idea 
of a Square Deal 
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Ingenious Mechanical Movements 


Mechanisms Selected by Experienced Machine Designers 
as Typical Examples Applicable in the Construction of 
Automatic Machines and Other Devices 


Space Linkage Mechanism for Transmitting 
Oscillating Crank Motion 


By MICHAEL GOLDBERG 


An oscillating motion can be transmitted from a 
crank that oscillates in one plane to another crank 
located in a different plane by means of a double- 
linkage arrangement such as shown in the accom- 
panying illustration. The use of a single connect- 
ing-rod for this purpose was described in May, 
1940, MACHINERY, page 103. There are cases, how- 
ever, where obstructions or interferences may 
make it impossible to join the two links by a single 
connecting-rod. The interference can sometimes 
be avoided by the use of a connecting-rod made in 


Space Linkage Mechanism for Transmitting 
Oscillating Motion 


two pieces which are simply hinged together, as 
described in the present article. The main frame, 
the two cranks, and the two parts of the connecting- 
rod, as here illustrated, constitute a hinged movable 
five-bar linkage in space. 

A five-bar linkage of this kind must be designed 
to have certain mathematical relationships between 
its various members in order to operate. Let the 
length of a link be defined as the length of the com- 
mon perpendicular between the hinges in the link. 
Let the twist of a link be defined as the angle be- 
tween the hinges in the link. In the diagram and 
in the formulas below, the small letters refer to the 
lengths of the links, while the corresponding capital 
letters refer to the twists of the links. 

The five-bar linkage will operate if the following 
conditions are observed: (1) The two cranks have 
equal lengths a; (2) the two cranks have equal 
twists A; (3) the sum of the lengths of the two 
parts of the connecting-rod is equal to the length 
of the main frame, b + c —d; (4) the sum of the 
twists of the two parts of the connecting-rod is 
equal to the twist of the main frame, B + C — D: 


sin A sin B sin C 

To simplify the diagram, the cranks are shown 
to be oscillating in two perpendicular planes. The 
twist D of the main frame or link is, therefore, a 
right angle. Angle D need not, however, be re- 
stricted to a right angle; any other angle between 
the planes can be handled just as readily. 


(5) 


Mechanism Equipped with Suction Cup for 
Picking up and Feeding Thin Plates 


Three distinct phases in the sequence of move- 
ments imparted to suction cup W of the plate- 
feeding mechanism shown in the accompanying 
illustration are produced and controlled by a single 
cam which transmits a sliding movement to the 
rack or actuating rod R. The three phases of the 
movement required to pick up plate A and carry it 
to the position shown at D, as indicated, consists 
of a vertical movement of suction cup W which 
raises plate A to the first position clear of the pile; 
a circular motion which carries the plate to the 
second or vertical position; and the final horizontal 
movement which carries the plate to the third posi- 
tion at D. 
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The light frame F of the mechanism slides on 
bar B and a flatted rod 7, both of which are firmly 
fixed in the machine body. The triangular-ribbed 
frame F has its upper portion formed into a long 
boss. A central boss carries a horizontal shaft S 
on which a carrier C is so mounted that it can ro- 
tate freely through an angle of 90 degrees. The 
maximum counter-clockwise position of the carrier, 
as shown by the full lines, is determined by a limit 
pin or stop L,;. A second stop-pin L. restricts the 
maximum clockwise rotation. 

A gear G having a pitch diameter of 3 1/2 
inches, freely mounted on the hub of carrier C, en- 
gages rack teeth on a hollow plunger P and the 
actuating rod R. Plunger P is provided with a 
suction cup W at the lower end. The required suc- 
tion is maintained in cup W by connection with an 
exhaust pump and valve system. 

A spiral spring, exerting a force of 2 to 3 pounds 
at the rack on rod R, tends to rotate carrier C in 
a counter-clockwise direction. Another tension 
spring, exerting a force of 4 to 5 pounds, tends to 
move slider frame F to the right. The weight of 
plunger P, which is approximately 1 pound, tends 
to push this member downward. 

The relative strength of the springs and the 
weight equivalent of the plunger are important, as 
the movements of the several elements depend on 
the fact that these springs must collapse in a pre- 
determined order. In operation, horizontal rack- 
rod R moves to the left to rotate gear G and raise 
plunger P, with its plate, until the shoulder on the 
plunger strikes the lower boss face of carrier C, 
actuating rod R being in such a position that it will 
not interfere with carrier C. 

Continued movement of rod R to the left rotates 
gear G and carrier C through a quarter-turn 
against the action of a spiral spring until it is 
stopped by limit pin L.. Any further movement 
of rod R now causes the slide assembly to move to 


the left against the pull of the spring. A reduction 
in the height of the pile of plates is automatically 
compensated for by a longer return movement of 
rod R by its actuating spring, which causes the 
plunger to fall to the pick-up position, regardless 
of the height of the pile of plates. Assuming that 
the plates are 6 1/2 inches square, the third or 
horizontal motion must be 2 3/4 inches to obtain 
adequate swing clearance. H. S. G. 


* * * 


Eliminating Vibration in Aircraft Plant 


According to the B. F. Goodrich Co., ‘“Vibro- 
Insulators’”—devices of metal and rubber designed 
to reduce vibration in machinery—have greatly 
aided in eliminating vibration in one of the plants 
making aircraft engines. In the division of the 
General Motors Corporation that manufactures the 
Allison airplane engines, machines causing exces- 
sive vibration were formerly installed on the first 
floor, away from precision machining equipment, 
such as grinding machines and precision boring 
machines. By the installation of Vibro-Insulators, 
it has been possible to move broaching machines 
from the first to the third floor of the plant and 
to locate them near precision grinders without any 
effect on the finish obtained with the grinding ma- 
chines. Vibro-Insulators have now been installed 
on all machines that are so located in the produc- 
tion lines that vibration caused by them would be 
objectionable. 


* * 


University Professors to Study 
Aircraft Engine Construction 
In order to offer university professors and in- 


structors an opportunity to become familiar with 
the problems of the aircraft in- 


dustry, the Pratt & Whitney 
a Division of the United Aircraft 
Corporation invited more than 
twenty college professors and 


| 
| 
, instructors to spend their 1941 
summer vacations at the com- 


renee pany’s East Hartford, Conn., en- 


gine plant. By visiting this 
plant, these educators will also 
gain some idea of the type of 
engineering graduates best suit- 
ed for the aircraft industry. 
The plan is to have the visiting 
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educators actually work on en- 


Pp \ 
A 


gineering and production prob- 
lems, thus learning through 
practical experience. In _ this 


way, these instructors will ac- 
quire a comprehensive know- 


Mechanism Designed to Pick up Plate A and Feed it to 


the Position Indicated at D 
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ledge of the aircraft industry— 
a knowledge that cannot be 
gained in any other way. 
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Types Drawing Dies Used for 
Forming Sheet-Metal Parts 


A General Analysis of 
Drawing Dies, with Spe- 


cial Consideration of 
Features Necessary for 
Successful Operation 


By CHARLES R. CORY* 
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either a forming die or a drawing 

die may be employed. When a form- 
ing die is used, the part is produced 
either by a solid spanking action, such 
as is obtained with the die shown in Fig. 1, or by a 
pressure-pad action, such as produced by the die 
shown in Fig. 2. With the latter die, the central 
part of the blank is held by the pressure pad, while 
the outer portion or rim of the blank is formed by 
stationary members. 

In the case of the drawing die shown in Fig. 3, 
a pressure pad or blank-holder A holds the scrap 
metal around the outside of the blank by pressing 
it against die member C. As die C travels down- 
ward over stationary punch B, it forms the middle 
portion of the blank to the desired shape. The 
distinction between a forming and a drawing die 
is that, in a forming die, the middle part of the 
blank is held by the pad and there is no side move- 
ment of the metal in this pad-held area, whereas 
in a drawing die, the outside of the blank is held 
by the pad, so that the metal under the pad travels 


I: forming parts from flat sheet metal, 


Fisher Body Division, General Motors Corporation, 
Detroit, Mich. 


Fig. |. Cross-section of Solid Type Forming Die 


Fig. 2. Pressure-pad Type of Forming Die 


inward during the drawing operation. The metal 
that travels inward in this manner provides the 
extra surface area required for the formed part. 
The absence of movement of the material in the 
pad area of a forming die makes it possible to use 
blanks of the required size, produced in a blanking 
die prior to the forming-die operation. Under these 
conditions, no allowance is necessary for trimming 
after the drawing operation, whereas with a draw- 
ing die allowance has to be made for the scrap stock 
that must be trimmed from around the outside of 
the drawn part, the variation in the amount of 
metal moving inward over the blank-holder surface 
from various directions making it impossible to cut 
blanks to the exact size required for the finished 
piece. The scrap material around the outside of 
the part must thus be removed by a trimming die 
after the drawing opgration. 
The lower cost of a blanking die, as compared 
with a trimmipg die, favors the use of a forming 
die. The saving in sheet-metal stock is 


‘ another advantage obtained by using a 
forming die. If right- and left-hand 
parts are to be produced, a single-blank- 


== drawing die were employed. If the blank 
4 


ing die will suffice, whereas a double- 
trimming die would be required if a 


is of such shape that stock can be saved 
by a rough-blanking die, operated as a 


double-run blanking die—that is, with 
every other blank reversed so that each 
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blank nests within another — then the 
use of a drawing die has the further 
disadvantage of requiring an extra 


rough-blanking operation. A drawing 
die must, nevertheless, be used for 


Fig. 3. 


Single-action Drawing Die 


making parts that cannot be made in a 
forming die. 
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blank-holder pressure, or by increasing 
the width of scrap so as to create more 
resistance to metal movement, or by 
adding a drawing bead, as shown at A, 
Fig. 4. As the metal flows inward past 
the drawing bead, an ironing action oc- 
curs, which prevents wrinkles from 
forming on the blank-holder surface in- 


side the drawing bead. A drawing bead 
need not be added all around the die, 
but only in the region where the stock 


Fig. 4. Section of Drawing Die Equipped with 
a Drawing Bead A 


A forming die cannot be used if the part is so 
shaped that there is no relatively flat surface on 
which the pressure pad can obtain a hold or grip; 
if the part cannot be formed without wrinkles due 
to excess metal; if the metal starts to tear from 
the edges of the part, due to stretching while it is 
being formed; or if the part is comparatively flat, 
so that its shape must be set by a drawing-die 
action which will take the spring-back out of the 
metal. In general, the thicker the stock, the easier 
it is to form a part of a given shape in a forming 
die, and, therefore, the less reason there is to use 
a drawing die. 


Single- and Double-Action Drawing Dies 


The drawing die shown in Fig. 3 is used in a 
single-action press. The blank is loaded on the 
blank-holder ring A, which is normally slightly 
above the punch B when the die is open. Die mem- 
ber C, on its down stroke, forces the blank-holder 
ring downward, forming the blank to the required 
shape over punch B, which is mounted on die-shoe 
D. The blank-holder ring derives its pressure 
either from air-operated pins EH, which extend 
down to the press air cushion, or from springs 
mounted in the die. 

The pressure of the blank-holder keeps the out- 
side of the blank flat as the metal is pulled inward 
by punch B to supply the extra-metal required 
for forming the part. The restraining 
action of the blank-holder eliminates 


pulls inward too freely and thus be- 
comes wrinkled. 
In some cases, more than one bead 
may be necessary. Although the draw- 
ing bead is added primarily to prevent wrinkling 
of excess metal, drawing beads may also be used to 
prevent the blank from tearing, due to excessive 
stretching, or lack of metal. Since drawing beads 
permit the blank-holder pressure to be decreased, 
the net result is less tension in the metal. Drawing 
beads cannot be used if the blank-holder pressure 
is insufficient to close the die and blank-holder and 
maintain them in a closed position with the blank 
formed to the bead shape. The drawing bead 
should be located as close to the drawing edge of 
the die as possible, in order to reduce the size of 
the required blanks. 

A spring knock-out, such as shown at F in Fig. 3, 
is used if the finished part has vertical walls that 
might cause it to stick to the die member C. The 
spring pressure on knock-out F must be light, in 
order to prevent the part from being collapsed on 
the up stroke through the downward pressure on 
knock-out F and the upward air pressure exerted 
on blank-holder ring A. Spring plungers may be 
used instead of the spring knock-out plate F. If 
the part does not have vertical walls, the die mem- 
ber may be made solid without a knock-out plate, 
as shown at B in Fig. 4. 

If the drawing operation is too difficult for the 
blank-holder pressure available from the air 
cushion of a single-action press, the die should be 
made for use on a double-action or a toggle press. 
The operation of a double-action press die, such as 


wrinkles by preventing excess metal q 
from being pulled inward too easily. If 


the metal tears when the die is being 
tried out, the blank-holder pressure 
must be reduced to allow the metal to 
pull in more easily or sharp corners on 
the punch or on the drawing corner of 
the die member must be rounded off; or 
else the width of the scrap metal oppo- 
site the point where the tear appears 
must be reduced, so that the metal can 
be pulled in more freely. 
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If instead of tears, which indicate too 
much stretching of the metal, there are 


wrinkles, it is necessary to restrain the 
inward flow of metal by increasing the 
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Fig. 5. Double-action Type of Drawing Die 
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shown in Fig. 5, is essentially the same 
as that of a single-action die, except 
that the die is inverted. Punch A is at- 


tached to the inner ram of the press, 


blank-holder ring B is secured to the at 


outer ram, and die member C is fast- 
ened to the bed of the press. The outer 
ram brings the blank-holder down in 0 
contact with the blank, and then dwells 
while the punch is brought downward 


NB 


by the inner ram to draw the part. 
A double-action rather than a single- 


action die is used if a greater amount 
of blank-holder pressure is required to 
prevent wrinkles from forming either 
in the blank-holder surface or in the 
part itself. Such a condition exists if 
the part is large or has a great depth of draw, par- 
ticularly with steep walls or sharp corners. The 
same condition also exists where a long length of 
drawing bead is necessary or where the amount 
that the blank metal is capable of stretching is 
equivalent only to the difference in areas between 
the finished part and the flat blank, so that it is 
necessary to lock the blank in place by means of 
the blank-holder. 

The punch is guided in the blank-holder ring 
usually by guide strips D, Fig. 5, which are keyed 
to the punch and fit against surfaces milled ver- 
tically in the cored opening of the blank-holder 
ring. Occasionally, strippers or lifters are used 
in the opening of the die to facilitate removal of 
the part. Usually, die member C can be cored out 
under the punch area, as shown at E. There should 
be, however, several spots where the die member 
fits the punch. These spots will serve as set-up 
stops when adjusting the press ram height. It is 
also necessary to fit the die member to the shape 
of the part if there is a reverse curve on the part 
or if there is a sharp corner that requires “spank- 
ing.” 

It may be advisable to draw the part in two di- 
rections from the blank-holder surface A, as is 
done in the die shown in Fig. 6. In this die, the 
upper blank-holder B, operated by the outer ram, 


Fig. 7. Double-action Drawing Die Designed for 
Same Work as Die Shown in Fig. 6 


first comes in contact with the blank on the lower 
blank-holder C, which is supported by air-pressure 
pins D. As the lower blank-holder is forced down- 
ward, the upward-formed part EF of the drawn 
shape is completed. Later, as the inner-ram oper- 
ated punch F moves down, the lower part G of the 
drawn shape is completed. 

The same type of part could be drawn with a 
double-action drawing die such as shown in Fig. 7, 
with the blank-holder line A so located that the 
drawing action is all downward from this line. The 
disadvantage of this method is that it requires a 
blank of a larger size, since, at the front and rear 
sides, there is additional scrap equal to the draw- 
ing height C, and at the left side, there is scrap 
extending from the trimming line B to a point out- 
side at the drawing bead E. The drawing depth D 
at the left side cannot be reduced by tilting the 
blank-holder line A downward at a sharper angle, 
since this would result in a condition of excess 
metal, as will be explained in connection with 
Fig. 8. 

For a successful draw, the metal must be in a 
state of tension or stretch as it is formed to the 
finished shape. Such a condition exists when the 
area of the finished part in any particular region 
is greater than the area of the blank in that same 
region before the drawing operation. 

The part shown in Fig. 8 has a con- 
vex shape, which is more difficult to 


draw than a concave shape. The total 
length of the blank-holder line A from 


I point C to point D is less than the total 


length of the finished part line FE be- 
tween the same points, which indicates 
a condition of stretch when considering 
the whole panel. However, if the area 


L-C between the radial lines F and G were 


considered, the blank-holder line would 
be longer than the finished part line. In 


that area, there is danger of wrinkles 


“4 
Z due to excess metal. That is the reason 


the blank-holder line cannot be tilted 
downward close to the side trim line B, 


Fig. 6. Combination Air- and Toggle-action Drawing Die 


as shown by line H. A blank-holder line 
similar to H would decrease the metal 
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size required, but would probably result 
in wrinkles at the center of the part. 
A concave-shaped part does not usually 
have a region where there is danger of 
excess metal, and, as a rule, the blank- 


holder line is close to the trim line. In 
some cases, stock can be saved by allow- 
ing the trim line to extend into the 
blank-holder surface. If the blank- 
holder does not have the same shape as 
the finished part, it is necessary to re- 
form the portion of the part that is in 
the blank-holder surface. 
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Triple-Action Drawing Die 


A drawing action in two directions 
can be accomplished in a triple-action press rather 
than with a combination air and toggle-action 
die. A triple-action die, Fig. 9, is used if air pres- 
sure is not sufficient to hold the blank while draw- 
ing. The blank is placed on the bottom die mem- 
ber A while the bottom-ram operated punch B 
is down on die-plate C. The upper die member D, 
attached to the outer ram, comes in contact with 
the blank and holds it as the inner-ram operated 
punch EF moves downward to produce the down- 
ward-formed part F of the draw. Then, as the 
upper punch F£ dwells, the bottom punch B, oper- 
ated by the lower ram through the medium of pins, 
moves upward to accomplish the upward-formed 
part G of the draw. 

Triple-action dies are used less frequently than 
the other types, since few stamping plants are 
equipped with triple-action presses. A press of the 
single-action type is the first choice for drawing 


Fig. 9. Triple-action Drawing Die 


dies, with the double-action press second, and the 
triple-action press third. This order of preference 
is determined by the initial cost and operating 
speed of the equipment. 
* 


* * 


Equipment Salvage Becomes an 
Important Aid to Defense 


An important aid to the National Defense Pro- 
gram is the prevention of serious interruptions to 
production caused by prolonged delays in obtain- 
ing replacements for worn or broken machine 
parts. Welding often offers a solution to this prob- 
lem. The James F. Lincoln Are Welding Founda- 
tion has collected statistics covering twenty - one 
pieces of equipment salvaged by welding, showing 
savings obtained through welded repairs. The av- 
erage cost of salvage by welding was 
about 22 per cent of the cost of new 


parts. 

One of the examples relates to a press 
for which the shop would have had to 
wait from ten to twelve weeks for re- 
placement, whereas welded repairs re- 
stored the press in 56 hours, at 10 per 
cent of the replacement cost. In another 
case, the frame of an upsetting machine 
was repaired in 70 hours by welding, at 
a cost of only 6 per cent of replacement. 


It would have taken five weeks to re- 
place the broken frame. 


* * * 


Resistance Welding Prize Contest 


Papers to be entered in the prize con- 
test sponsored by the Resistance Welder 
Manufacturers Association must be sub- 
mitted to the American Welding Soci- 


ety, 33 W. 39th St., New York City, by 
August 31. Additional information re- 


Fig. 8. Double-action Die for Producing Convex-shaped 
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garding the contest will be furnishec 


Panel by the Society. 
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Some Applications Hydraulic 
Operation Machine Tools 


A Number of Examples of Hydraulically Operated Equip- 
ment, Indicating the Wide Range of Possible Applications 


of machine tools, as well as of other classes 

of machinery, has greatly increased during 
recent years. The present article gives a number 
of examples of hydraulic equipment, and indicates 
the applications for which it is being used. 

Internal honing, as performed on the hydraulic 
honing machines built by the Barnes Drill Co., 
Rockford, IIl., is accomplished by simultaneous 
rotation and reciprocation of the hone. The hone, 
equipped with abrasive stones of suitable grit and 
grade, is expanded in the hole to be honed by pres- 
sure exerted by a preloaded spring or by a hydrau- 
lically controlled device. 

The helix angle of the path followed by the hone 
has an important effect on the accuracy of the 
finished hole. The included angle between the two 
helical paths followed by the hone in traveling in 
opposite directions is generally between 40 and 
60 degrees. An important feature of the hydrau- 
lic honing machine is the provision for establish- 
ing the exact relationship between rotation and 
reciprocation necessary to secure the most effec- 
tive “cross-hatch finishing pattern.” 

Hydraulic honing machines, operating in the 


To use of hydraulic control and operation 
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manner described, are built in sizes covering a 
wide range of work. The smaller machines, for 
honing holes 5/8 inch in diameter and less, are 
of the vertical type, and the reciprocating move- 
ments are actuated by pistons operating in hydrau- 
lic cylinders; whereas the larger machines are of 
the horizontal type, equipped with a motor-driven 
variable-delivery hydraulic pump, which, in turn, 
drives a fluid motor. This motor is connected by 
gearing to a cable drum that transmits the regu- 
lar reciprocating movements to the honing spindle 
head, or carriage, by means of a steel cable. The 
latter type of machine is made in various sizes, 
the largest having a spindle stroke of 76 feet and 
a capacity for honing cylinders or bores up to 
30 inches in diameter. 

The hydraulic system of a typical horizontal 
honing machine is shown diagrammatically in 
Fig. 1. This machine has a working stroke of 
25 feet. The over-all length, including the work- 
supporting bed (not shown), which is bolted to the 
end of the machine bed at 7, is 62 feet. The hydrau- 
lic system of this machine, including the variable- 
delivery pump P, fluid motor F, and the control 
valves, is made by Vickers Inc., Detroit, Mich. 
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Fig. 1. Hydraulic Circuit of a Horizontal Honing Machine Built by Barnes Drill Co. 
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The variable- delivery pump 
P, driven by the electric mo- 
tor M, furnishes power for re- 
ciprocating the carriage or 
head J. The speed of recipro- 
cation is adjusted by linkage 
A and control lever B. This 
lever also starts and stops both 
rotation and reciprocation. The 
cams C on shaft D operate a 
pilot valve, which, in turn, ac- 
tuates the four-way valve L 
to reverse the direction of oil 
flow through the fluid motor F’, 
thus changing the direction of 


rotation of the cable drum N, Fig. 2. Oilgear Fluid-power 
Feed with Oil Reservoir 


which is driven by the fluid 
motor through bevel gears O 
and spur gears Q, R, and S, the ring gear S being 
attached to drum N. 

The cylinder G is used to index the spindle at 
the ends of the strokes when performing parallel 
lapping operations on tubes after the rotating hone 
operation has been finished. The piston in cylin- 
der G is caused to reciprocate by the four-way 
valve L at the same time that the reciprocating 
head J is reversed. 

At H is indicated a push-button operated solenoid 
valve, which is so arranged that it permits the 
operator to withdraw the hone from the work for 
gaging purposes or for the removal of the work. 


Fluid-Power Feed Units for a Wide 
Range of Machine Tools 


Fluid-power feed units especially adapted for 
use on machine tools such as boring, drilling, ream- 
ing, milling, and cutting-off machines, lathes, and 
similar machines have been developed by The Oil- 
gear Co., Milwaukee, Wis. One of these basic fluid- 
power pump units equipped with a regular oil 
reservoir is shown in Fig. 2. The basic fluid-power 


Zar drain percock 
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feed pumps are made in flanged, 
compact, self-contained units 
designed to be mounted on the 
sides of the machine. When 
mounted in this manner, the 
unit becomes an integral part 
of the machine. An oil reservoir 
is usually built into the ma- 
chine structure. The feed unit 
may be provided either with a 
small casing that acts as an oil 
reservoir or with a base having 
a large oil reservoir and ar- 
ranged for direct - connected 
motor drive. 

Front or rear drive or both 
are available on all types of 
these power feeds. Any con- 
ventional constant-speed power source can be used. 
An electric motor, for example, can be connected to 
the driving shaft at either the front or back of the 
unit. A variable-displacement type of high-pres- 
sure pump is employed with provision that com- 
pensates for pressure and temperature changes. 
Rapid traverse for both directions of the cycle is 
provided by a built-in, large-volume gear pump. 

The high-pressure relief valve, the rapid-traverse 
relief valve, the back-pressure relief valve, the 
feed-return resistance valve, and the main control 
valve are all built into the feed-pump unit, elim- 
inating the need for auxiliary piping. Thus the 
installation on a machine tool is greatly simplified, 
it only being necessary to connect two pipe lines 
between the pump and cylinder. The simplicity of 
such an installation is shown diagrammatically in 
Fig. 3. Conventional load and fire type controls 
are suitable for operating these fluid-power feeds. 

A complete line of these fluid-power feeds is 
made, including types with one adjustable feeding 
speed, two adjustable feeding speeds, delayed re- 
verse mechanism, and fluid-power feeds arranged 
for remote control. The simplest types provide for 

rapid traverse forward, feed forward, 


on neutral, and rapid reverse traverse. 


Other types are built to provide any or 
all of the following operating functions, 
in addition to the ones named: Feed re- 
verse, coarse feed forward, fine feed 
forward, fine feed reverse, coarse feed 
reverse, and adjustable dwell at the end 
of the feeding stroke. 

The drive-shaft speed of these units 
is from 860 to 1140 R.P.M. The mini- 
mum feed delivery recommended ranges 
from 8 to 10 cubic inches per minute, 
and the maximum feed delivery from 
260 to 350 cubic inches per minute. The 


rapid traverse delivery ranges from 
3000 to 8000 cubic inches per minute. 
The maximum power required is 3 to 


Fig. 3. Hydraulic Circuit Used with Unit Shown in Fig. 2 


to Operate Feed Piston 
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7 1/2 H.P. The maximum feeding 
and traverse pressures, respectively, are 
1000 and 300 pounds per square inch. 
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American Society of Tool Engineers to Meet in Toronto 


HE American Society of Tool Engineers, with 

headquarters at 2567 W. Grand Boulevard, 
Detroit, Mich., will hold its semi-annual meeting 
at the Royal York Hotel, Toronto, Canada, October 
16 to 18. On the opening day, the technical sessions 
will be devoted to a consideration of machine tools 
for defense work. The utilization of old machine 
tools for defense work will also be dealt with. Since 
machine tools are useless without proper cutting 
tools, the second day’s technical session will be de- 
voted to “Getting the Most out of Cutting Tools.” 
During the third day of the meeting, the shortage 


of trained men will receive consideration. This 
subject has been a major activity of the Society 
for some months. Through its Emergency Defense 
Training Committee, the Society has endeavored 
to help industry and the Government to expedite 
and improve the means for training workers in 
industry. 

Another feature of the three-day session will be 
visits to some of the major industrial concerns in 
the Toronto area now connected with Canadian 
defense production. The Canadian plants have 
achieved remarkable results in this field. 


Milling A Long Narrow Slot in Airplane 
Front-Rib Fittings 


HE final step in a series of three milling oper- 

ations performed in the machine shop of the 
Lockheed Aircraft Corporation, Burbank, Calif., 
to produce a long slender jaw in steel forged front- 
rib fittings for airplanes is shown in the accom- 
panying illustration. A slot 3/16 inch wide must 
be milled to a length of 4 1/2 inches. The practice 
is to first employ a small-diameter cutter for mill- 
ing a slot slightly less than the desired width for 
the full length. This slot is milled to a depth 1/16 
inch less than the width of the piece. Then the 
cutter is withdrawn and the work indexed through 
180 degrees to bring the unmilled side uppermost. 


The Use of an Index- 
ing Head Permits the 
Accurate Milling of a 
Long Narrow Slot in 
Airplane Fittings in 
Three Operations 


The small-diameter cutter is now advanced again 
for milling the second side of the part to a depth 
within 1/16 inch of the center. 

After number of parts have been milled in this 
way, the 12-inch cutter shown on the machine is 
substituted for the small-diameter cutter and the 
remaining stock in the center of the jaw is milled 
out to form the complete slot. A slight amount of 
stock is also removed from the surfaces already 
milled, so as to make both sides closely parallel. 
The machine employed for this operation is a Van 
Norman Machine Tool Co.’s regular ram type uni- 
versal milling machine. 


MACHINERY, August, 1941—129 


- 
~ 


Four Low-Cost Methods of 
Making Butterfly Valves 


LTHOUGH there are undoubtedly a great many 

ways of designing butterfly valves, the number 

of feasible types is limited when the element of 

cost is a predominating factor. In such a case, one 

of the four designs shown in the accompanying 
table would be used. 

Each of these designs includes a lever type han- 
dle, which is superior in appearance to one formed 
by merely bending the end of a wire spindle to 
provide an integral handle. Except in Design 1, 
the disk is an inexpensive stamping. Designs 3 and 
4 utilize a steel spindle made in a screw machine 
from rod stock. Steel parts would, of course, be 
subject to rust, and non-ferrous parts could be sub- 
stituted to gain better corrosion resistance, but at 
higher cost. Zinc alloys would normally be used 
for the die-cast parts, because they are low in cost 


and easy to cast. The significant factors affecting 
cost and some of the advantages and disadvantages 
are listed briefly for each of the four designs in 
the table below. 


Aircraft Steel Welding Prize Contest 
to Close August 18 


The Summerill Tubing Co., Bridgeport, Pa., is 
establishing a series of prizes to be awarded by 
the American Welding Society at its annual meet- 
ing, which will be held in Philadelphia, Pa., during 
the week of October 20. The prizes are for papers 
prepared with the object of advancing the art of 
welding aircraft steels, including tubing and other 
steel parts for tubular assemblies. To be eligible 
for this competition, it is necessary that all papers 
be submitted not later than August 18. For de- 
tailed information on the requirements, address 
the American Welding Society, 33 W. 39th St., 
New York City. 


Comparison of Four Types of Butterfly Valve Design 


B B B 
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Factors E 
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DESIGN I DESIGN 2 DESIGN 3 DESIGN 4 


plate B. 


Parts needed | 1 zinc-alloy die-casting A| 1 stamped and pierced | 1 stamped and pierced | 1 stamped and pierced 


1 zinc-alloy die-cast han- | 1 zinc-alloy die-cast han- | 1 stamped, pierced, and 
dle with integral spin- dle EZ. 


plate B. plate B. 


formed handle F. 


subject to rust). 


dle C. 1 spindle shaft D. 1 spindle shaft G. 

2 screws. 2 screws. 2 screws. 

Tooling re- Casting and trimming Blanking and piercing | Blanking and piercing | Blanking and _ piercing 

quired dies. die for B. Casting and die for B. Casting and die for B. Blanking, 

trimming dies for C. trimming dies for BF. piercing, and forming 

Screw machine tools dies for F. Screw ma- 

for cutting off, milling chine tools for cutting 

flat, cross-drilling, tap- off, forming, milling 

ping, and knurling end. flat, cross-drilling, tap- 

ping, and knurling. 

Machining None. Tap two cored holeg for | Five screw machine op- | Six screw machine oper- 

required screws. erations only. ations. 
One staking operation. 

Assembly None. Drive two screws. Press knurled end of | Press knurled shaft end 

operations shaft into cored hole into handle and stake 

of handle E. Drive two to fasten against shoul- 

screws. der. Drive two screws. 

Advantages Low cost; all one piece; | Cost moderate; only 2 | Harder and_ stronger | All low-cost steel parts 


all non-ferrous (not pieces and 2 screws. 
Can be assembled in 
tube without joint. 


shaft than in Designs adapted to rapid pro- 
1 and 2 and better fit duction. 

in bearing hole unless 
shafts of Designs 1 
and 2 are machined. 


at joint of tube. 


tra machining. 


Disadvantages| Applicable only at end or| Shaft not hard and not | Steel parts may rust. | Steel parts may rust. 
precisely circular (un- Extra tooling, machin- Extra tooling, machin- 
less machined); hence ing, and assembly re- 
close fit may mean ex- quired. 


ing, and assembly re- 
quired. Appearance of 
handle inferior to die- 
cast handle. 
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Boring-Mill Fixture Designed for Boring general design of the supporting flange and its 


Angular Hole through Pipe Flange position relative to the pipe are shown in Fig. 2. 
At first the intention was to lay out the necessary 
By JOSEPH WAITKUS, Wellsville, N. Y. hole and then burn away the metal as near to the 


desired shape as possible. This was to be followed 

A recent request to provide supporting flanges by a grinding operation or machining in a vertical 
for pipes installed in an angular or sloping position shaper. However, this method proved too lengthy, 
presented an interesting machining problem. The _ and the fixture shown in Fig. 3 was, therefore, de- 


a) 


FIG.3 FIG 4 


Fig. 1. One-ha!f View of Flange as Prepared for Boring Angular Hole for Pipe. Fig. 2. Flange with 
Pipe Inserted at Angle. Figs. 3 and 4. Fixture Used on Boring Mill for Boring Angular Hole through 
Flange to Permit Inserting Pipe as Shown in Fig. 2 
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veloped for boring the hole to the desired size and 
at the required angle. 

The fixture consists of a baseplate A to which a 
plate B and two ribs C are fastened by welding. 
The slope of plate B corresponds with the angle de- 
sired between the pipe and flange plate. Plate B is 
provided with four dowel-pins D and two bolts E. 
The plate to be machined is initially prepared as 
shown in Fig. 1. Holes are drilled around the edge 
and a hole is bored in the center which has a diam- 
eter equal to the small axis dimension of the ellipse 
to be machined. The flange plate is centered on the 
fixture by dowel-pins D, which are located to fit into 
the holes around the edge of the plate. Bolts EF 
then serve to clamp the plate to the fixture. 

The final machining operation consists of boring 
the hole in the center until the desired shape is ob- 
tained. A hole in plate B permits easy adjust- 
ment of the boring-tool depth as the machining 
progresses. Holes in baseplate A serve as a means 
for fastening the fixture to the boring-mill table. 
The fixture described made it possible to simplify 
a difficult job and resulted in a substantial reduc- 
tion in machining time. 


Plate Type Fixture for Milling 
and Drilling Operations 


By F. SCRIBER 


The efficient use of plate type fixtures is ex- 
emplified by the simply constructed fixture here 
illustrated. This fixture provides accurate location 
of the work and adequate clamping means for per- 
forming three milling operations, as well as a drill- 


| 


Plate Type Fixture Used in Performing Drilling and 
Milling Operations on Piece W 
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ing operation, on the part shown by dot-and-dash 
lines at W. 

The base A of the fixture consists of a rectang- 
ular plate. The work W is located on plate A by a 
center hole that fits over stud B, and is clamped 
in place by means of a collar C. Collar C has one 
side cut away, so that it can be slid sidewise into 
position under clamping bolt D. There is also a 
locating pin # against which the work is clamped 
by set-screw F in block G, which is a force fit in the 
base of the fixture. 

The screw at H holds locating pin E in place and 
permits it to be removed during certain operations. 
The two bushings J and K in base A guide the drill 
used in drilling a hole at each end of the elongated 
slot L. A knurled pin M locates the work by means 
of the slot end when machining the notched end 
of the work at N. The angular edge Z of plate A is 
used in locating the plate for milling the elongated 
slot L at angle X. 

The operations performed on work W after the 
lower side R has been machined are as follows: 
Mill the surfaces of the work indicated at P; drill 
holes with the drill guided by bushings J and K; 
mill the elongated slot L; and mill the end step at 
N. Clamps are used to hold the fixture on the 
table while performing the machining operations. 

During the first operation, which consists of 
milling the surfaces P, the fixture is mounted on 
a vertical milling machine. Location of the fix- 
ture is accomplished by placing the edge Q against 
a parallel held in the T-slot of the machine table. 
A large milling cutter mounted in the vertical spin- 
dle of the machine is passed over the surface to be 
machined, pin M not being in position in the work 
at this time. The work is located against stop- 
pin £ and clamped by screw F. 

For the second operation, that of drilling the 
two holes, the work is clamped in the fixture, which 
is then turned so that the work can be set on a 
block in the drill press, using surface P as a base 
and bushings J and K for guiding the drills. 

After performing these operations on all parts 
of the lot being machined, the fixture is again 
placed on a vertical milling machine, setting it on 
the surface Y and, at the same time, locating it 
sidewise by means of the surface Z, which is set 
against a parallel in the T-slot of the machine. This 
locates the fixture at the correct angle X, so that the 
elongated slot L can be milled by inserting the slot- 
milling cutter in the hole at K and traversing the 
fixture lengthwise by means of the longitudinal 
table traverse until the cutter reaches the hole 
at J. 

For the final operation, pin E is removed and 
pin M is used to locate the work by means of the 
end of the slot at J, the work being held in posi- 
tion on stud B by collar C. The final operation— 
milling the end at N—is then performed. At this 
time the fixture is clamped against an angle-plate 
with the edge Q resting against the table of the 
machine. This brings the fixture into a vertical 
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position, so that an end-mill held in the vertical 
spindle of the machine can be passed across the 
surface N by employing the cross traverse of the 
machine. 


Surface-Grinding Face of Connecting-Rod 
Cap Joint to Duplicate Original Error 


By STANLEY PORRITT, Philadelphia, Pa. 


When a piece of work is supposed to be square 
and is found to be in error, it is usually easy to 
set it up and machine it square. However, if the 
work is known to be out of square some undeter- 
mined amount and this error must be duplicated 
when working on the piece, a great deal of time 
can be wasted in finding the amount of the error 
and in duplicating it. 

A case of this kind was encountered in repairing 
connecting-rods in the plant of a well-known builder 
of small Diesel engines. Such rods as fail to pass 
final inspection because of errors in the big end 
can usually be repaired by grinding several thou- 
sandths inch from the face of the cap and then 
rehoning the bore. In the case in point, the rod 
forgings are rough-machined and then split with 
a milling saw. They are then bolted tightly to- 
gether and finish-machined, no attention being paid 
to the squareness of the faces other than to obtain 
ordinary commercial milling accuracy. 

When returned to the grinding department for 
repairs, the problem is to take off 0.010 inch or 
more evenly over the entire face of the cap. Since 
the rod bolts are a tight fit for alignment purposes, 
taking more off one half of the cap face than the 
other would result in binding and bending the bolts 
when the cap was pulled up tight. Since the thick- 
ness of the rod at the big end is held to close limits, 
it is imperative that an even thickness be taken off 
in a lateral direction, so that the alignment of the 
parallel sides of the rod and cap will be maintained. 

The former method of doing this job was to 
clamp the cap to an angle-plate and level the two 
halves of its face with an indicator, after which 
the angle-plate was shimmed up one way or the 
other to bring the face of the cap level in the other 
direction. 

A great saving in time was accomplished by mak- 
ing two parallels with circular edges, as shown at 
P in Fig. 1. These were centered at the ends and 
turned and ground straight and parallel. One par- 
allel was drilled and tapped for clamping bolts, as 
shown, the other being drilled to suit the body size 
of the bolts. In use, the cap W is laid face down 
on the magnetic chuck and the two parallels P are 
clamped to the sides of the cap while resting on 
parallels 1/8 inch thick, as shown in Fig. 2. This 
causes the face of the cap to project 1/8 inch above 
the circular parallels when the assembly is turned 
over, as shown in Fig. 3, for grinding surface S. 


SIZE AND LOCATION OF HOLES TO SU/T WORK 
Pas 
E0GES GROUND CIRCULAR 
Pp 

PARALLELS 
MAGNE T/C 

\ 
FIG.3 


Fig. 1. Cylindrical-edged Parallel P. Fig. 2. Method 
of Setting up and Clamping Parallels P to Work W. 
Fig. 3. Work and Parallels Mounted on Magnetic Chuck 
for Grinding Surface S without Changing its Angular 
Position with Respect to Sides or Axis of Work 


In this way, the face of the cap and one edge of the 
parallels are brought into correct relation, so that 
when the parallels are turned over, the face of the 
cap is parallel with that of the magnetic chuck, re- 
gardless of the fact that it is not at right angles 
with the sides of the cap. There are many places 
where similar parallels could be used to advantage. 


* * * 


National Metal Congress and Exposition 


The National Metal Congress and Exposition, to 
be held in Philadelphia, Pa., October 20 to 24, prom- 
ises to be a more important event than ever before. 
The exposition, which will be held in the Philadel- 
phia Commercial Museum and Convention Hall, 
will probably be larger than any previous metal 
exposition. The space sales at the present time are 
already 10 per cent ahead of last year. The im- 
portance of metals in the National Defense Pro- 
gram will be the general theme of the exhibits. It 
is understood that many of the exhibitors will 
feature new products and methods now being em- 
ployed in defense production plants. 

The National Metal Congress, which is held in 
conjunction with the exposition, is participated in 
by the American Society for Metals, the American 
Welding Society, The Wire Association, and the 
Institute of Metals Division and the Iron and Steel 
Division of the American Institute of Mining and 
Metallurgical Engineers. The technical sessions 
will be held in various Philadelphia hotels during 
the exposition week. 


* * * 


Patterns for manganese steel castings should be 
constructed especially for casting that metal, be- 
cause the shrinkage of manganese steel is 5/16 inch 
per foot—much more than for ordinary castings. 
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Ideas for the Shop and Drafting-Room 


Time- and Labor-Saving Devices and Methods that Have been Found 
Useful by Men Engaged in Machine Design and Shop Work 


D 


Radius-turning Tool Used on Vertical Turret Lathe 


Special Tool for Radius-Turning Operations 
on Airplane Motor Crankcases 


A special tool developed by the writer for large 
radius-turning operations on a vertical turret lathe 
is shown diagrammatically in the accompanying 
illustration. This tool has been found useful in per- 
forming large radius-turning operations on crank- 
cases and superchargers for airplane engines. 

Segment gear A is mounted on holder B in mesh 
with intermediate gear C. Square tool bit D is 
fastened to gear A by a set-screw. Holder B is 
fastened to the side tool-holder of the vertical lathe. 
Rack E, which is fastened to the vertical turret 
head meshes with intermediate gear C. By feed- 
ing rack E sidewise, tool bit D describes a circle, 
turning work W to the required radius. 

ERNEST LEBOIS 

Tool and Method Division 

R. Hoe & Co., Inc., New York City 


Cross-Hatching Kink 


Much time can be saved in producing cross-sec- 
tional drawings by making the cross-hatch lines 
free-hand with a soft lead pencil. Excess lead left 
on the drawing by the pencil can be removed to 
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avoid smearing by simply wiping the drawing off 
with a soft rag. Code letters can be used to indi- 
cate the various materials. 


Oakland, Calif. M. JACKER 


Simple Arrangement for Drawing an Ellipse 


The drawing of an ellipse is somewhat of a task 
for the draftsman having only ordinary drawing 
instruments. However, with the simple trammel 
equipment shown in the accompanying illustration, 
it is an easy matter to draw an ellipse to any de- 
sired size. 

In the trammel arrangement shown, AB equals 
one-half the major axis and BC equals one-half 
the minor axis of the ellipse to be drawn. In opera- 
tion, the blunt legs A and C of the trammel are 


Diagram Showing Method of Using Trammel and Steel 
Square for Drawing an Ellipse 


kept in contact with the inside of the square S 
while the pen or pencil at B traces one-fourth of 
the ellipse. 


Bradford, Pa. R. L. AUSTIN 


According to E. O. Shreve, vice-president in 
charge of sales of the General Electric Co., Schenec- 
tady, N. Y., 15,000,000 American men and women 
are working today at jobs that did not exist in 
1900 and that are the result of research and in- 
vention in industry. This is another indication of 
how industry creates jobs. 
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Electromagnetic Feeler-Gage Control 


Tracing Steep Contours in Die-Sinking, and the Automatic 
Control of Contour Milling—Third of a Series of Articles 


THODS of automatic electric control of 
Me motions in die-sinking machines were 

described in an article published in Sep- 
tember, 1940, MACHINERY. The present article 
deals with the “stepless” tracing of steep contours 
and the use of electric control for automatic con- 
tour milling. 

When contours have an inclination of more than 
45 degrees, the feed control movement described in 
the previous article is not applicable, as the feeler 
encounters no appreciable resistance in the axial 
direction and tends to slide off sidewise. A special 
arrangement of the 
horizontal gage head 


steep projections or recesses are to be traced, with 
the result that tracing and milling can be accom- 
plished automatically in either direction without 
any idle time. 

Whenever the feeler is clear of the model, it 
tends to advance toward it. When tracing a hori- 
zontal surface, the in-feed movement is stopped 
after contact has been made, and the horizontal 
feed movement started. Upon striking a vertical 
projection, the feeler is deflected, as shown at b, 
and immediately interrupts the horizontal feed, 
while the feeler is withdrawn axially, as seen at C, 

until it is clear of the 


is adopted in such in- 
stances, so that even 
steep slopes can be fol- 
lowed without steps. 
Only sharp corners and 
continuously changing 
slopes, such as curved 
surfaces, need be 
traced step by step. 


projection. The feeler 
pin then returns to 
normal from its de- 
flected position, and 
the control is again 
operated for axial ad- 
vance of the feeler 
toward the projecting 
edge of the model as 
at d; succeeding steps 


To cut down expen- 
sive, time-consuming 
operations during 
which no actual ma- 
chining is done, the 


are then taken as indi- 
cated at e. To prevent 
damage to edges due 
to skipping or dancing 
effects similar to those 


steps for adjustment 


to change in contour Fig. 9. Steps Taken in Adjustment of Feeler to 
Changes in Contour Slope 


must be as small and 
as rapid as possible; 
thus, the regulators are always short-circuited 
whenever the feeler is not in contact with the 
master, so that its movement toward and away 
from the surface of the master takes place at the 
maximum speed of the feed motor. 

Depending on the direction in which the feeler 
is deflected sidewise, the armature of the horizontal 
head takes up the position H, or Hz, as seen in 
view a, Fig. 9, causing the same Thyratron valve 
to be ignited. The anode circuit of the latter con- 
tains two small relays which are connected to a 
double-way rectifier, so that one of the relays oper 
ates in the position H, only, and the other in the 
position Hz only. 

The two control currents supplied from the small 
relays are directed in such a manner that when 
tracing ascending contours, where the feeler pin is 
deflected in a direction opposite to that of the feed, 
the feeler pin is always withdrawn vertically from 
the model, while when the feeler pin is tracing de- 
scending contours and is deflected in the direction 
of the feed, it is withdrawn horizontally. Thus, 
different controls are applied, depending on whether 


that may occur in tra- 
cing steep contours or 
the actual sliding of 
the feeler off the edge, 
its axial advance is retarded until the horizontal 
feed has moved it forward sufficiently to insure 
clearance of the edge. This retardation time can 
be adjusted from 0.1 to 1 second. 

The operation of the feeler, in this case, is as 
follows: When the feeler clears the model, as at f, 
the armature of the in-feed gage head is in the 
position 7,; therefore, the feeler advances toward 
the model, and when it strikes the latter, the 
armature is deflected into the position 7, as shown 
at g. Thus, the corresponding Thyratron valve is 
ignited, the advance movement is stopped, and the 
horizontal feed movement started, causing the 
feeler to travel over the horizontal surface of 
the model. 

On striking the vertical projection, the feeler pin 
is deflected sidewise, displacing the armature of 
the horizontal gage head from the position H, into 
the position H,. As a result, the corresponding 
Thyratron valve is ignited, and the horizontal 
movement of the feeler is stopped instantly, while 
at the same time, the feeler is withdrawn. More- 
over, a condenser which is connected to the nega- 
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tive grid voltage of the control valve is discharged 
—that is to say, short-circuited—for a brief period. 

When the feeler has cleared the vertical projec- 
tion, the armatures of the horizontal and in-feed 
gage heads are in the positions Hy and To, re- 
spectively, and the condenser is no longer short- 
circuited, so that it can be charged again. Due to 
the drop in voltage resulting from the charging 
current, the negative-grid voltage is reduced, and 
the control valve 7, is caused to ignite, so that no 
in-feed movement can occur during the time the 
horizontal feed is taking place to insure clearance 
of the edge. As the charging of the condenser is 
completed, normal conditions are restored again. 
If, during the condenser-charging period, the 
feeler, in moving forward horizontally, runs 
against an angular projection, the condenser dis- 
charges instantly, so that the feeler is withdrawn 
from the model. The small amount of stock left 
when the cutter jumps over edges is removed dur- 
ing the subsequent advance of the cutter toward 
the work. 


Regulating the Movement of the Feeler 


Four units mounted on the same shaft are used 
to control the advance movements of the feeler, 
withdrawal of the feeler, and the resulting work- 
ing movement. This four-unit drum is coupled to 
the regulating set and driven by the same motor, 
as shown in Fig. 10. 

The four segments of the first unit are con- 
nected to four corresponding automatic switches 
controlling the advance movement of the feeler, 
which may be right, left, up, or down, depending 
on the position of the feeler relative to the work. 
When the feeler is clear of the templet, the resting 
contacts H,,, and V,/,; are closed, so that one of the 
four switches is operated, depending on the posi- 
tion of sliding contact A. 

In the position shown, the feeler is moving 
toward the templet in the direction from left to 
right. Either contact H,/,; or V;/; is opened when 
the feeler comes in contact with the work, so that the 
advance movement is stopped, and at the same 
time, a short-circuit switch is operated through a 


Control Segments 
Movement 


B 
Adjustii 
Unit 3 Motor for 
for Advance Regulator 
vements intro! Segments 
of the Feeler Unit 2 for Withdrawal 
Init 1 | vz_ OF the Feeler These Contacts 
25%. These Contacts are ,/are closed when 
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Fig. 10. Directional Control Arrangement for 
Feeler and Work Feed Movements 
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Fig. 11. Diagram Indicating how Feeler Automatically 
Traces the Contour of a Templet 
second working contact H, ,, so that the feeler 


moves in the resultant working direction 1 to 2, 
Fig. 11. As the regulator for the horizontal feed 
motor is in the “out” position, while that for the 
vertical feed motor is in the “high speed” position, 
the feeler moves upward at a rate adjusted by the 
general regulator. Subsequent regulations cause 
the resultant movement of the feeler to correspond 
with the slope of the templet. 

When the feeler comes in contact with a projec- 
tion, the four segments of the second unit control 
the withdrawal of the feeler in opposite directions 
from the advance movements. This withdrawal 
starts, when either of the working contacts H2,,, 
Fig. 10, is closed, after the corresponding resting 
contacts H,,, or V,/; have been opened. Thus, it 
will be seen that before the armature of the hori- 
zontal head swings to either of the positions H, or 
H,, it must first pass through the position H, or 
H;, so that the contacts H,/; must be open prior to 
closing the working contacts H.;,. Then the feeler 
withdraws and moves up or down, or left or right, 
depending upon its position relative to the templet. 

The third and fourth units of the control drum 
determine the four main directions for the re- 
sultant movement of the feeler. Whenever the re- 
sultant working movement has been switched on, 
the sliding contacts C and D of the units 3 and 4 
are connected to the line as the working contacts 
V./; and H,;; are closed. In the position shown in 
the diagram, the motor switch for the right-hand 
feed movement is operated by the sliding contact C 
after the control drum has been rotated clockwise, 
as mentioned previously, so that both feed motors 
run together at the speeds adjusted by the regu- 
lator as soon as the feeler comes in contact with 
the templet. 

The resultant working movement is a combina- 
tion of either right or left movement, controlled by 
the third drum unit, and up or down movement, 
controlled by the fourth drum unit. As the control 
drum rotates, the relative speeds of the up or down 
motor and the right or left motor are changed, so 
that the direction of the working movement is 
changed by a certain angular amount after each 
step until the direction conforms to the slope of the 
contour. When this occurs, the contour is subse- 
quently followed without steps. 
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Adjustment in Direction of Feeler Approach 


If the contour changes to such an extent that the 
direction of the resultant working movement no 
longer corresponds to the slope of the templet, the 
motors are regulated again. Thus, when the feeler 
reaches the 45-degree radial, Fig. 11, the direction 
of its advance and withdrawal movements is 
changed, since the sliding contact A, Fig. 10, has 
meanwhile left the segment “right” and passed 
over to the segment “down,” while the sliding con- 
tact B is connected to the segment “up.” The feeler, 
therefore, approaches the model in a vertically 
downward direction whenever it leaves the contour. 

From the 45-degree to the 90-degree line, Fig. 11, 
tracing takes place in the same manner as over the 
first section. As the feeler reaches the apex of the 
templet, the sliding contact D, Fig. 10, leaves 
the “up” segment and moves on to the “down” seg- 
ment. This results in a change in the working di- 
rection, the angle depending on the angle of clock- 
wise rotation of the regulator and control drum. 
In this way, also, projecting, sharp-pointed edges 
of contours can be traced automatically, a special 
control system being provided for this purpose 
which comprises two additional segmental contact 
rings mounted on the control drum and driven by 
the same adjusting motor. 

For contour-milling, as well as for die-sinking 
by successive traverses, either horizontally or ver- 
tically, the position of the control drum and reg- 
ulator set, and therefore, the direction of the re- 
sultant feed movement, is indicated by a remote- 
controlled instrument known as the ‘“Eltascope.” 
The baseplate of this instrument carries twenty-six 
holders with incandescent bulbs arranged in a cir- 
cle, and there are a corresponding number of sec- 
tors. By means of contacts on a contact plate in 
the regulator set, the bulbs are so controlled that 
the sector that corresponds to the position of the 
regulator or control drum is caused to light up, 
thus indicating the direction of feed movement. If, 
during a die-sinking operation, the horizontal feed 
movement of the feeler pin is reversed from one 
line to the next one, the indicator is simultaneously 
reversed in such a way that the direction of the 
actual feed movement is always shown by the 
illumination of a bulb on the corresponding sector. 
The same applies to the vertical feed movements 
during die-sinking operations. 

By means of special relays, protection is pro- 
vided against damage due to breakage of feed wire, 
excessive deflection of the feeler, or unbalance in 
the Wheatstone bridge, due to a break in the line. 
A bimetal relay in the spindle motor affords pro- 
tection against overloading the cutter. 


Early in August, the General Electric Co. paid 
approximately $2,373,000 as profit-sharing pay- 
ments for the first six months of this year to about 
68,000 employes. 


An Example of Rapid Factory 
Construction 


Production of fluorescent lamps is just being 
started in a new Westinghouse factory near Fair- 
mont, W. Va., built on a site that less than five 
months ago was a snow-covered mountainside. Be- 
ginning in March this year, this ground was lev- 
eled and the construction crew erected 710 tons of 
structural steel in 76 hours of working time. In 
less than five months, this $3,000,000 windowless 
air-conditioned manufacturing plant, covering 
nearly five acres of floor space under one roof, has 
been completed. The ultimate output of this plant 
will be 200,000 fluorescent lamps a day. 

The excavation work, on account of the hilly lo- 
cation where the plant is located, involved handling 
260,000 cubic yards of material, varying from 
hard rock to soft clay. The site was cut by two 
ravines of considerable depth, both of which were 
filled level with the surrounding ground. The main 
plant is a structure approximately 225 feet wide 
by 900 feet long. It is planned later to erect a 
glass factory on the site, adjoining the new lamp 
plant. 

Since it is extremely important, in the manufac- 
ture of fluorescent lamps, that there be no dirt or 
dust in the air, the regular air-conditioning system 
is supplemented by Westinghouse Precipitron elec- 
trostatic air-cleaning cells, which remove approxi- 
mately 90 per cent of all air-borne particles before 
the incoming air is circulated in the plant. The 
shipping and receiving rooms are provided with 
air curtains consisting of double doors with air 
chambers between to help keep all dust out of the 
plant. 

The method of cooling the air used in the air- 
conditioning system is quite unusual. The air is 
cooled by water which is pumped from an aban- 
doned and sealed coal mine 1800 feet away and 
150 feet lower in elevation than the plant. In this 
mine, the water is at a constant temperature of 
about 55 degrees F., and hence is suitable for cool- 
ing the air to the required temperature. 


* * * 


Famous Train to be Streamlined 


The E. G. Budd Mfg. Co., Philadelphia, Pa., has 
just started the building of thirty-two streamline 
cars for the new Empire State Express of the New 
York Central Railroad, which has maintained ser- 
vice as one of America’s famous trains between 
New York and Buffalo for half a century. The 
inauguration of the new streamliner cars, in fact, 
will celebrate the fiftieth year of operation of this 
train, which is intended to be made the last word 
in modern design and luxury in railroad travel. 
The train runs on the fastest daylight schedule 
between New York, Buffalo, Cleveland, and Detroit. 
The first of the cars will be completed within three 
weeks, and the delivery of the completed train is 
scheduled for the early fall. 
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Explosive Speed Aircraft 


Production 


By D. L. LEWIS, Jr. 
E. I. du Pont de Nemours & Co. 
Wilmington, Del. 


commercial quantities by E. I. du Pont de 

Nemours & Co., Inc., Wilmington, Del., may 
prove an important factor in speeding American 
aircraft production and in simplifying design. 
This rivet, which is of an entirely new type, has 
a high explosive secreted in a cavity at the end of 
the shank. Heat applied to the rivet head by an 
electric gun detonates the charge. The resulting 
explosion expands the charged end of the shank, 
thus forming a “blind” head and setting the rivet. 
The explosive charge is controlled so accurately 
that the expansion it effects may be held within 
limits of 0.020 inch. 

The whole riveting operation is thus performed 
from one side of the work, with greater ease and 
speed than is possible by any mechanical means 
now being used in aircraft factories. The im- 
portance of this development is fully realized only 
when it is considered that there are 800 or more 
fastening points in an all-metal pursuit plane, and 
as many as 10,000 in the largest all-metal bomber, 
that are accessible from only one side. The rivets 
can be installed by one workman at the rate of 
fifteen to twenty a minute, when they have once 
been put in place. The riveting gun or iron weighs 
less than 5 pounds, and the rivets themselves weigh 
only about one-fourth as much as the generally 
used blind fasteners of mechanical design. 

Gang riveting machines, automatic hole-punch- 
ing, and rivet-driving devices, and the occasional 
replacement of rivets by high-amperage spot-weld- 
ing have tended to simplify the fastening problem. 
However, these methods, together with the driving 
of conventional rivets individually by two-men 
crews, usually at the rate of two to three rivets a 


AN explosive rivet, now being manufactured in 


Fig. |. Reproduction of Section Photograph, Showing 
Explosive Rivet before and after Expansion 
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Fig. 2. Applying Riveting Iron to Explosive Rivet to 
Detonate Explosive Charge which Expands Rivet End 


minute, are applicable only in assemblies that per- 
mit access to both sides of the work. 

The explosive rivet is shown both in the original 
and installed conditions in Fig. 1. Prior to in- 
stallation, the rivet is similar to one of the solid 
type, except for the cavity, which is concentric with 
the shank and open at the shank end. The cavity 
holds the small explosive charge which, when 
heated to a certain temperature, detonates and 
expands the shank end uniformly without crack- 
ing. The shape of the rivet after expansion is 
shown in the view to the right. The explosive 
employed requires no wadding or confinement. 

The heat necessary to detonate the charge is 
supplied by the specially designed electric tool 
shown in Fig. 2. This tool has a silver tip, and is 
known as the “du Pont riveting iron.” The method 
of applying the iron to the die-formed head of the 
rivet is shown in the illustration. Only 1 1/2 to 
2 1/2 seconds elapses from the time the riveting 
iron is applied until expansion takes place. 

The explosive rivets now being manufactured 
are made from an aluminum alloy and are avail- 
able in varying diameters and sizes to meet struc- 
tural requirements. They are of the modified 
brazier-head and countersunk types, the latter per- 
mitting the flush-riveting required by modern 
high-speed planes. The rivets are installed in the 
“age-hardened” condition, and do not require re- 
frigeration after heat-treatment, as is the case 
with solid rivets of the same alloy. The shear and 
tension characteristics of these rivets are approxi- 
mately the equivalent of driven rivets of the type 
most widely used. The explosive rivets are safe, 
and can be used without fear of serious injury. 
However, they should be handled with reasonable 
care. Numerous safety tests have indicated that 
they will not detonate en masse, and are quite in- 
sensitive to shock and friction. In addition to their 
use in aircraft, it is believed that explosive rivets 
may find many applications in other industries, 
and that they can be manufactured in still larger 
sizes and in other metals, including steel. 
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Properties and Application 
Manganese Steel 


ANGANESE steel is an alloy principally of 
M manganese and iron, with carbon, as usual, 

a constituent. This steel generally contains 
from 10 to 16 per cent manganese, the customary 
content being 13 per cent. Steels containing from 
1.5 to 2 per cent manganese are sometimes referred 
to as manganese steels, but these steels do not have 
the same properties as those with a higher man- 
ganese content, and in the steel industry are not 
usually referred to by that name. Hence, in speak- 
ing of manganese steel, steel with the higher man- 
ganese content is referred to. 

The unusual properties of manganese steel were 
described by Hadfield in England in 1882. The 
steel was introduced in America in 1892, and first 
produced in the electric furnace in 1919. It is often 
referred to as “the toughest steel known.” 

In a recent publication, the American Manganese 
Steel Division of the American Brake Shoe & 
Foundry Co., Chicago Heights, Ill., calls attention 
to the outstanding properties of cast, heat-treated 
manganese steel. These properties are high ten- 
sile strength and ductility, unusual toughness, and 
noteworthy work-hardening properties. While the 
initial hardness of manganese steel—from 185 to 
200 Brinell—is not much greater than that of or- 
dinary cast steel, the surface hardness will in- 
crease greatly under repeated impact, reaching a 
maximum of 550 Brinell. The surface hardness is 
continually maintained as long as the metal con- 
tinues in service, while the body metal retains its 
original toughness. 

As cast, before heat-treatment, manganese steel 
is as brittle as cast iron, but after heating and 
quenching, it has a toughness greater than that 
of any other steel. As cast, manganese steel is 
about as abrasive-resistant as tool steel or chilled 
cast iron, but under impact and abrasion the metal 
structure becomes increasingly hard in proportion 
to the severity and repetition of the impact. 

Because of the high tensile strength and unusual 
ductility of manganese steel, which is the secret of 
its toughness, it is able to adequately resist shock 
stresses and yet to yield or deform under heavy 
impacts rather than break. After heat-treatment, 
Manganese steel in bar form can be bent double, 
when cold, without fracture. Likewise, castings 
in service will deform before fracturing. 

It is possible to forge manganese steel, but ex- 
perience is necessary to avoid ruining the metal. 
After forging, it is essential to reheat-treat the 
metal, using the same heat-treatment as was used 
for the original casting. After forging or welding, 
Manganese steel should be heated uniformly 


throughout to 1850 degrees F. and quenched in 
water. A temperature of 1850 degrees F. is indi- 
cated by a light orange color. 

For building up the surface to compensate for 
wear, manganese steel can be welded with nickel- 
manganese steel welding rod, and for repairing 
fractures, either nickel-manganese steel or stain- 
less-steel rod may be used. 

For certain applications where the surface is 
highly abrasive with little or no impact, the wear- 
ing life of manganese-steel castings is increased 
by hard-surfacing. For such purposes, an Amsco 
No. 459 hard-facing rod is recommended; this can 
be applied without difficulty by a torch or electric 
arc. 

Manganese steel cannot be cut with ordinary 
cutting tools. It can be cut with special grades of 
steel and with cemented-carbide tools, but special 
technique and equipment are required. Machining 
in this manner is expensive, and is only used when, 
for some reason, grinding cannot be employed. 
Practically all machining on manganese steel is 
done by grinding. 

In making manganese-steel castings, patterns 
used for ordinary iron or steel castings should not 
be employed unless great tolerances in the dimen- 
sions of the castings are permissible. Manganese 
steel shrinks 5/16 inch to the foot in cooling, while 
ordinary cast iron and steel do not shrink more 
than 3/16 to 1/4 inch. Hence, patterns are usually 
constructed especially for manganese-steel castings. 

Manganese steel is distinguished from other 
iron and steel by the fact that it is almost com- 
pletely non-magnetic. All steels become non-mag- 
netic above the critical temperature range. Man- 
ganese steel is as non-magnetic at ordinary tem- 
peratures as at a temperature of 1850 degrees. 

Manganese steel has its greatest application 
where the metal must resist abrasion, together 
with heavy repeated impact stresses. For such ap- 
plications, manganese steel resists breakage much 
better than ordinary steel, and usually has from 
two to ten times the wearing life of ordinary steel. 
It should be noted, however, that only for a limited 
time can manganese steel be used in excessively 
hot places. It should never be used when the tem- 
perature exceeds 650 degrees F. With an addition 
of from 8 to 5 per cent nickel and less carbon con- 
tent, manganese steel can be used safely at tem- 
peratures up to 1100 degrees F. 

There are a number of special alloys of man- 
ganese steel, such as those containing chromium 
and molybdenum, that have an even higher yield 
point and tensile strength than the regular man- 
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ganese steel. When nickel is added, these alloys 
have higher heat resistance and can be welded 
more safely. However, they are considerably more 
expensive to make, and while they are more dur- 
able than regular manganese steel, they are usually 
available only at a higher price. 


Among the equipment for which manganese 
steel finds its greatest application may be men- 
tioned machinery for the cement, clay products, 
coke and iron, dredging and excavating fields; it 
is regularly used for foundry, glass-making, min- 
ing, quarry, and steel mill equipment. 


Sabotaged Engines Repaired without Removal from Ship 
by the Use of Bronze-Welding 


N spite of severe damage to the main engines 

and vital control parts of the German and 
Italian cargo vessels that the United States Gov- 
ernment took over last April, the repair work has 
been so speeded up that a number of these ships 
are about ready to resume service. The damage 
done and the efficient manner in which the repairs 
were made are evidenced by the three accompany- 
ing photographs, taken on the Italian freighters 
San Giuseppe and Vittorin. On each ship, large 
U-shaped sections had been broken out of the walls 
of the intermediate pressure cylinders just below 
the steam ports. As shown in Fig. 1, bronze-weld- 
ing made possible the repair of these main engines 
without requiring their removal from the ships. 

After the new sections were cast to fit the con- 
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tour of the breaks, they were bronze-welded in 
place. ‘To minimize contraction stresses on cool- 
ing, the operator started at the bottom of the U, 
as shown in Fig. 2, and alternated from one side 
to the other every 3 inches, first half filling the 
vee, peening the deposited metal, and then com- 
pleting the weld and peening. One of the com- 
pleted welds, after a rough-boring operation on 
the cylinder, is shown in Fig. 3. Other parts on 
these ships that were repaired by bronze-welding 
included main engine valves, cylinder heads, fire- 
pumps, air-pumps, feed-pumps, foundation col- 
umns, and steering engines. The repair work on 
these ships is being carried out under the super- 
vision of the Maintenance and Repair Division of 
the United States Maritime Commission. 


Two Italian Ships were Damaged by Hav- 
ing Large U-Sections Cut out of the Inter- 
mediate Engine Cylinders just below the 
Steam Ports. Bronze-welding Enabled 
Repairs to be Made, as Shown in Fig. | 
(Above Left) without Removing the En- 
gine. Fig. 2 (Above Right) Shows a 
Section Cast to the Proper Contour of 
the Break being Welded in Position. The 
Finished Weld is Shown in Fig. 3 (Left) 
after a Rough-boring Operation 


Fig. 3 
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Does the Wagner Labor Act “Diminish Disputes”? 


HE results of the Wagner Labor Act, antici- 
pated by many, have now become clear and 
obvious. The New York Times, in a recent edito- 
rial, from which we quote, has made a concise 
analysis of the working of the Act. Says the Times: 
“The officially declared purpose of the Wagner 
Act is ‘to diminish the causes of labor disputes... 
obstructing... commerce.’ The question may well 
be raised, however, whether the Wagner Act, in- 
stead of diminishing strikes, does not constitute a 
strong encouragement of them. The Act defines 
an employe as including ‘any individual whose 
work has ceased as a consequence of, or in connec- 
tion with, any current labor dispute.’ This means 
that strikers remain employes and cannot be dis- 
charged as long as the ‘labor dispute’ continues. 
“Wholly apart from the question of union recog- 
nition for collective bargaining—the sound prin- 
ciple of which the Wagner Act was designed to 
protect—consider the position in which the clause 
just quoted puts an employer. If his workers 
strike, if they begin mass picketing of his plant, 
and by intimidation or violence prevent non-strik- 
ers from going to their jobs, the employer has no 
protection or redress under the Wagner Act. Nor 
even in such circumstances do the strikers lose 
their legal right to remain his employes. If, even 
should the strike be clearly unjustified, the em- 
ployer attempts to employ workers in place of the 
strikers, he is accused of ‘strike breaking.’ 
“But if he does, nevertheless, succeed in spite 
of these obstacles in replacing the strikers, the 


strikers are still, under the Wagner Act, his em- 
ployes. There is no legal limit whatever on the 
time that they remain so. Years afterward the 
Labor Board can rule that the strike was the result 
of an unfair labor practice on the part of the em- 
ployer, or that he used discrimination in replace- 
ment. If the officially aggrieved strikers have not 
meanwhile obtained ‘any other regular and sub- 
stantial equivalent employment’ the Board can or- 
der them reinstated with full pay for the whole 
period of their unemployment. 

“From the workers’ side, the Wagner Act, in 
short, reduces the risks of striking to a minimum, 
at the same time that it greatly increases the po- 
tential gains from striking. On the other hand, it 
imposes upon the employer such heavy potential 
risks in not taking back striking workers on terms 
satisfactory to them that he will think many times 
before attempting to replace the strikers with other 
men. The pressure upon him to accede to the de- 
mands of the strikers becomes very great, not be- 
cause of the economic, but because of the legal 
risks involved. It may be true that, technically 
speaking, these risks can come only through ‘un- 
fair labor practices’ or ‘discrimination’ on his 
part; but as he does not and cannot know in ad- 
vance what the strikers will contend, or what the 
Labor Board will decide, his actual risks are much 
greater than his theoretical ones. The Wagner Act 
does nothing to discourage strikes or threats of 
strikes to compare with what it does to make them 
profitable.” 


Nosing Artillery Shells with Large Carbide Dies 


HAT are believed to be the largest cemented- 

carbide dies ever made have been produced by 
the Vascoloy-Ramet Corporation, North Chicago, 
Ill., for the cold-nosing of 105-millimeter shells. 
The nosing of the shells is done in conventional 
vertica! presses, the shell being held in a fixture 
on the press while the die de- 
scends and performs the nosing 
operation. Approximately 120 
Shells an hour per press are be- 
ing nosed in this manner. 

In the past, the cold-nosing of 
Shells caused scoring and gall- 
ing, resulting in a high rejection 
percentage and considerable die 


Tantalum - tungsten - carbide 
Die Used for Nosing 105- 
millimeter Shells in a Vertical 


Press at the Rate of 120 Shells 


an Hour 


wear. This difficulty is overcome by the use of 
the carbide die. This die consists of a tantalum- 
tungsten-carbide insert, the inside of which is fin- 
ished to the contour of the shell, and a heavy steel 
casing in which the insert is firmly mounted. 
Examination of the dies after several weeks of 
operation showed no measurable 
die wear. It is estimated that 
each die will nose several mil- 
lion shells. 


June Gear Production 
Shows Increase 


The American Gear Manufac- 
turers Association reports that 
the sales of industrial gears for 
June were 132 per cent above 
June, 1940, and 9.5 per cent 
above May this year. 
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Electric Indicating Universal Drill Jig 


By FRANK R. YANCHEK, Machine Shop Foreman 
Worthington Pump and Machinery Corporation 
Harrison, N. J. 


N these days of increasing demand for greater 
| production for national defense, the weeding 
out of minor bottlenecks in the various machin- 
ing operations performed on small parts can be an 
important factor in increasing plant efficiency. 
Thus, in our own plant, we were continually faced 
with the problem of efficiently handling the drill- 
ing and tapping of a variety of pieces in small lots 
of one to a dozen. Because of the variation in the 
size of each piece, and in the location and number 
of holes, it was necessary to either lay out each 
piece separately or else to construct a jig for 
each one. 

The thought occurred to the writer that a solu- 
tion might be found in the design of a universal 
jig that could handle a variety of parts for drilling 
and tapping rapidly, without much adjustment for 
change-over. The result of this idea is the electric 
indicating universal drill jig shown in Fig. 1. This 
jig consists essentially of the following parts: A 
faceplate, to which the work can be clamped or 
bolted; an automatic centering device for the ini- 
tial location of the work on the faceplate before 
it is clamped in place; a bracket supporting a mov- 
able radius arm with a bushing to locate the posi- 
tion of the drill; a contact arrangement to close an 
electric circuit when the faceplate has been rotated 
to the correct drilling position; a series of three 
indexing pins, only one of which is used for any 
one setting of the work, to engage three spacing 
plates for exact location of the faceplate; and a 
separate indicating and control board with toggle 
switches and a signal lamp to permit the selection 
of the desired set of contacts for the required hole 
lay-out and, when selected, to indicate when the 
faceplate has been rotated to the successive proper 
positions. 

The operation of this universal drill jig is sim- 
ple and positive, with the possibility of errors due 
to the human variable largely eliminated. The 
main part of the unit can be readily placed on the 
table of any kind of drilling machine. The asso- 
ciated indicating and control box can be set on any 
convenient support for temporary use or it can be 
bracketed to the drilling machine column for per- 
manent location. 

The work is placed about in the center of the 
supporting faceplate A, Fig. 1, and the three cen- 
tering arms B are then actuated by turning a small 
handwheel, which causes the pinion C to engage the 
quarter-circle rack D, fixed to the under side of 
the faceplate. Each of the centering arms has two 
pins. The outer pin £ fits in a hole in the outer 
casing F. The inner pin G projects into a hole in 
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the rotating member and also slides along a slot in 
the centering arm. 

When the pinion is turned, it causes the face- 
plate to rotate with respect to the outer casing. 
Each of the centering arms is thus caused to ro- 
tate the same amount about its outer pin EF, and 
when these arms are rotated inward, they auto- 
matically center the work and firmly grip it while 
it is being clamped to the faceplate. These arms 
must, of course, be brought to bear against a con- 
centric surface of the work. If the lowest radial 
surface is rough and unfinished, and there is a fin- 
ished concentric surface, such as a hub, higher up, 
the three radial arms can be lifted on their pins 
until they clear the lower part of the piece and 
engage the finished hub. 

With the work located concentrically with re- 
spect to the axis of rotation of the faceplate, the 
supporting bracket H is now raised to the proper 
height, and the radius arm 7 adjusted to the proper 
distance from the center of rotation by the rack 
and pinion J, according to an indicating scale (not 
shown on the drawing). The drill bushing K is 
now in its proper location. 

Kach of the toggle switches shown in the control 
box L are numbered, and these numbers indicate 
different settings of the faceplate for equally 
spaced angular positions. There are switches for 
2, 3, 4, 5, 6, 8, 9, 10, 12, 16, 18, 20, and 24 divisions 
or, in other words, holes evenly spaced around a 
circle. 

For the purpose of illustration, let it be supposed 
that the switch M for a 16-hole setting is thrown. 
This closes the circuit from the power supply 
through to the spring-back contact ball N located 
in the laminated phenolic support O. A similar 
spring-back contact ball is electrically connected 
to each of the toggle switches, and each contact 
ball is located vertically in such a position that it 
makes contact with a row of bronze pins project- 
ing from a brass cylinder P. This brass cylinder 
is fastened to the rotating member Q, which sup- 
ports the faceplate by screws, as shown, but is en- 
tirely insulated from it. The bronze pins are set 
equidistantly around the brass cylinder in hori- 
zontal rows. Each row consists of a different num- 
ber of pins, corresponding with the number of 
holes for which the jig is set. 

Thus, as the faceplate is rotated, the contact ball 
N impinges successively upon a row of sixteen 
equally spaced pins. Each time the contact is 
made, the circuit to the power supply is completed 
through the brass cylinder P, the return contact 
pin R, which is in constant contact with the cyl- 
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inder, and the signal lamp S, which lights up. In 
this way, a visual indication is given for each otf 
the sixteen equidistant positions of the revolving 
faceplate. 

These sixteen pin positions coincide closely with 
the positions of sixteen 5-degree tapered slots in 
the index-plate 7, into which the index-pin U can 
be inserted. Thus, with the faceplate almost cor- 


rectly located by the signal light, the insertion of 
the index-pin exactly locates the work for drilling. 


There is no hunting for the proper slot in the - 


index-plate, although there may be a very slight 
movement of the faceplate in either direction to 
fully seat the index-pin. After a hole is drilled, 
the index-pin is withdrawn from the slot, the work 
is indexed to the next position, as indicated by the 
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An Electric Indicat- 
ing Universal Drill Jig of 16- 
inch Diameter 
Use on a 4-foot Carlton Ra- 
dial Drill. The Electrical Con- 
trol Box is Located at the 
Upper Left 


Fig. 2. 


Capacity in 


signal lamp, and the index-pin 
inserted in the next slot that is 
presented to it for exact posi- 
tioning. 

When the jig is to be set up 
for a different job, it is only 
necessary to place the new work 
on the faceplate, automatically 
center it with the three locating 
arms, adjust the radius arm to 
the correct height and length, 
and then throw out the “16” 
switch and throw in a new 
switch to obtain the right num- 
ber of holes. The drilling operation can then 
proceed immediately. 

The fixture shown in Fig. 1 will handle work up 
to 9 inches in diameter, and is at present being 
used on a sensitive drilling machine. A larger jig 
is shown in Fig. 2, which will handle work up to 
16 inches in diameter. This jig is now being used 
on a 4-foot Carlton radial drilling machine. As 
designed, these jigs have an accuracy of about plus 
or minus 0.0015 at the extreme radius, but they 
could readily be constructed for more exact work 
if required. These jigs are also designed so that 
they can be fastened to angle brackets for rotating 
and positioning work in a vertical plane. No spe- 
cial adjustments are necessary when operating in 
this manner. 

As used in our plant, one of these universal jigs 
generally handles about thirty-five different jobs 
in the course of a day, with orders for each job 
running from one to twelve pieces. During the 
first month after the installation of one of these 
jigs, we saved about $380 in lay-out expenses alone. 
It is impossible, of course, to estimate what the 
expense would have been had jigs been built for 
each job. The cost of building the 9-inch universal 
drill jig was about $300. 


* * * 


Adapting Equipment for Making Motors 
to the Manufacture of Howitzers 


At the General Electric Co.’s plant in Erie, Pa., 
75-millimeter howitzers for the United States 
Army are being made on machines and equipment 
previously used for building electric motors for 
street cars and locomotives. These howitzers are 
towed on pneumatic tires by motorized equipment. 
Some have even been carried by airplane in 
maneuvers. This weapon hurls a fifteen-pound 
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shell nearly 3 inches in diam- 
eter more than five miles. 

The fact that the howitzer is 
only 47 inches long permitted 
the boring operations to be per- 
formed on turret lathes avail- 
able in the plant, and with some 
changes, other machine tools on 
hand were adapted for this 
work. Special rifling equipment 
had, however, to be _ installed. 
On the assembly line, the men 
who formerly assembled electric 


motors are assembling 
howitzers. 
Portability, high _ striking 


power for the weight of the 
weapon, and complete _inter- 
changeability of parts are fea- 
tures of these howitzers. They 
can be quickly disassembled into 
sections small enough to _ be 
packed on mules. The heaviest 
part is the gun tube which, with its muzzle and 
breech hoops, weighs only 221 pounds. The 
howitzer is especially useful for dropping projec- 
tiles accurately behind obstructions, such as hills 
and buildings. 


Paints and Finishes for Industrial 
Machinery 


Machinery finishes must resist many conditions 
that cause ordinary paints and enamels to dete- 
riorate. They must be impervious to oil, grease, 
and similar solvents. They must be able to with- 
stand considerable temperature variations—from 
the intense cold in winter to the intense heat pro- 
duced by operating conditions. They must also be 
able to resist abrasion to a considerable extent. In 
some industries, the constant washing of equip- 
ment with a hose gradually causes failure of the 
paint film. 

It is pointed out by E. I. du Pont de Nemours & 
Co. that the new synthetic resin-base machinery 
finishes recently developed possess greater dura- 
bility than the older oil- or varnish-type enamels. 
The new finishes are relatively unaffected by con- 
tact with petroleum oils or grease, and highly vola- 
tile thinners affect them but slightly. The dark 
colored machinery finishes of this type retain good 
appearance even when exposed to intense heat. 
The flexibility of the finish makes it resistant to 
blows and reduces the liability to cracking or 
chipping. 

When applying these new finishes, grease, oil, 
rust, or deposits of any kind must be carefully re- 
moved. The surfaces should be washed with tur- 
pentine, after which the finish may be brushed or 
sprayed on. One or more coats may be used, de- 
pending on the quality of the finish desired. 
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The Place of the Public Library in 


Industrial Training 


By DOROTHEA F. HYLE 
Kansas City, Mo., Public Library 


HE public library has a very definite place to 

fill in the American way of life. Until ten 
years ago its services were confined, in the main 
part, to those who came to the library. Today it 
reaches beyond the confines of its own walls and 
seeks to promote the services through which it 
meets the needs of the community. 

Much has been said of the use to which refer- 
ence rooms may be put by business and profes- 
sional men who seek aid from the library, but less 
has been said of the use to which the library may 
be put in the industrial field, with the ever increas- 
ing need for industrial training. Now that trade 
schools are open in most large cities from late 
afternoon until early morning, public libraries are 
being more and more relied upon as adjuncts to 
the successful teaching of industrial work. With 
attention focussed on the needs of the industrial 
worker, the public libraries are making an effort 
to spread information concerning books and tech- 
nical material to those entering the industrial field 
at this time. 

Many large public libraries have technical libra- 
rians, and there are special librarians in manu- 
facturing plants, banks, and research laboratories 
who work hand in hand with the libraries in their 
vicinities. These librarians are trained to assemble 
material, and in carrying out the routine of their 
work, are able to bring to the public all types of 
useful material. Much technical information is 
not yet in book form, but must be collected from 
various sources—technical trade journals, govern- 
ment documents, etc. Many of these sources are 
not easily available to the average student; hence, 
the public library meets a definite need of the com- 
munity. With the great number of manufacturing 
plants being opened all over the country, with 
training schools busy day and night, with produc- 
tion at its peak, and with industrial centers hum- 
ming with activity, the need for this type of ser- 
vice is uppermost in the mind of the wide-awake 
public librarian who strives to satisfy the demands 
of library users. 

Librarians have not been “asleep at the switch.” 
The American Library Association has issued a 
pamphlet on the need of books for industrial train- 
ing. Instructors everywhere realize that students 
can learn industrial methods faster with the aid 
of books. After the completion of a training 
course, when the student is “fon his own,” the need 
for books becomes even greater. 

As one example may be mentioned how the 
Kansas City, Mo., Public Library has carried on a 


highly successful campaign to give the citizens of 
Kansas City an appreciation of the uses to which a 
public library may be put in the matter of indus- 
trial training. A bench lathe, complete with work 
bench and cabinets, was lent to the library for dis- 
play in the rotunda. A magazine rack was filled 
with pamphlets on subjects of value to those inter- 
ested in different phases of industrial work. Post- 
ers were placed in prominent positions, and a five- 
page mimeographed list of books suitable for use 
in industrial training was compiled by one of the 
reference assistants of the library. The books, 
themselves, were arranged in proximity to the re- 
mainder of the exhibit. Examples of work done 
by students in the manual training and trade 
school departments of the public schools of the city 
were also exhibited in two large glass cases. 

The pamphlet previously referred to, issued by 
the American Library Association, together with 
a copy of the mimeographed list of books and a 
letter announcing the opening of the exhibit, was 
mailed to one hundred and fifty industrial concerns 
and industrial schools in the vicinity. The services 
of any public library can be similarly advertised 
at very little expense. Such exhibits will help to 
indicate what books would aid training in the in- 
dustrial field and will enable teachers and students 
to select the books most suited to their needs. 


* * * 


Lubricant Distributors Working on the 
Airbrush Principle 


A line of automatic spray type lubricating de- 
vices suitable for use with lubricants containing 
colloidal graphite has been developed by the 
Paasche Airbrush Co., 1909 Diversey Parkway, 
Chicago, Ill. These devices are designed to spray 
the lubricant on working surfaces automatically 
and are provided with a universal type of mount- 
ing that makes it possible to easily and quickly ad- 
just the lubricator to any desired position or angle. 
These devices permit the air-operated pistons con- 
trolling the spray action to be started and stopped 
almost instantaneously, so that accurate regulation 
of the amount of lubricant sprayed is assured. The 
design is such that intermittent operation provid- 
ing as high as 150 “shots” per minute can be ob- 
tained if desired. These lubrication “airbrushes” 
operate on a minimum of 35 pounds per square 
inch air pressure and are provided with different 
kinds of heads for different applications. 
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Special Problems Making 
Aircraft Gears 


Abstract of a Paper Presented before the Twenty-Fifth 

Annual Meeting of the American Gear Manufacturers Asso- 

ciation at Hot Springs, Va., by John L. Buehler, of the 
Indiana Gear Works, Indianapolis, Ind. 


tremely light, distortion in heat-treatment 

presents a serious problem. As a consequence, 
considerable machining has to be done on material 
in the hard state. Standard production methods 
of machining to grinding stock, copper-plating for 
selective carburizing, cutting, carburizing, and 
hardening, and finish-grinding meet only too often 
with disaster. Each intricate part must be treated 
as a special case, and a complex and usually quite 
unorthodox method must be worked out for it. 

The greatest single machining problem is that 
of maintaining close concentricity between a num- 
ber of different surfaces, such as internal involute 
splines, external splines, bevel, spur, and helical 
gear teeth and bearings, all of which may appear 
on a single part, and all of which may be required 
to be concentric with each other within 0.001 inch. 
Obtaining basic finishes in hard alloys in thin 
webs, large radii, and deep chamber bores without 
chatter, tear, or tool marks, so that perfectly 
smooth polish can be obtained without undue di- 
mensional change, is another serious problem. Of 
equal importance is the necessity for maintaining 
control surfaces that will not be affected by distor- 
tion in heat-treating, so that final machining op- 
erations on the hardened surfaces can be performed 
true with operations performed on the work in the 
annealed state. The problem of finish divides itself 
generally into three parts pertaining to gear teeth, 
bearings, and general surfaces. The following 
observations are based on the practice of the In- 
diana Gear Works, Indianapolis, Ind. 

No method of finishing gear teeth is good enough; 
one must always compromise with the best prac- 
tical method for the given application. In general, 
where gears can be ground, they are. But many 
internal gears, cluster gears, and straight-cut bevel 
gears cannot be ground by ordinary methods. One 
or two engine designs have permitted the occasional 
use of ground spiral bevel gears, but most bevel 
gear trains embody at least one shaft with project- 
ing hub which requires the use of straight-cut bev- 
els throughout the entire train. For example, the 
Allison production engine uses about twenty 
straight-cut bevel gears. 

Many times spur or helical gears which cannot 
be ground are made of oil-hardening steel and 


B ‘teemety most aircraft engine parts are ex- 
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treated to 50-52 Rockwell C. These can be shaved. 
Often they are finish-cut at that high hardness on 
the Fellows gear shaper, removing up to 0.020 inch 
on a side, with ordinary high-speed cutters oper- 
ating at about 10 feet per minute, and excellent 
finishes are obtained, comparable in quality to 
ground teeth. 

Gears that are to be carburized must be cut in 
a fairly soft state. Annealed or normalized steel, 
however, cannot often be cut satisfactorily, par- 
ticularly if the material has a banded structure. 
The practice followed on such steel usually involves 
quenching in oil after an hour’s soak around 1500 
degrees F., and then tempering at from 800 to 1200 
degrees F. for several hours, depending on the 
analysis of the material. The result is a finely 
spheroidized sorbite, homogeneous and crisp, that 
machines with clean hard chips which spring away 
and do not mar the tooth surfaces. 


Finishing Surfaces of Gear Teeth 


All gear-tooth surfaces, whether ground or ma- 
chined, should be buffed lightly to remove any sur- 
face roughness that might be a point of stress con- 
centration. For this purpose, soft stitched muslin 
buffs with 80-180 grit buffing compound are used. 
All corners and edges of teeth must be rounded. A 
thirty-second of an inch is general for average 
pitches. This is done not only to prevent fatigue, 
but also to remove carbon concentration at corners. 
In the carburizing process, carbon enters a corner 
from both sides, producing an excess of iron car- 
bide and a consequent volumetric growth which 
would cause line contact and extreme loading at 
the corners. 

These corners are broken by hand, where pos- 
sible, with a very fine rubber cut-off wheel, 1/32 
to 1/16 inch thick and about 3 inches in diameter. 
With a skillful wrist motion, an operator rolls a 
tooth space around both sides and the periphery of 
the gear, producing a slightly rounded chamfer all 
around the tooth space in one quick motion. The 
chamfer is then brushed with a tampico buff of 
50-80 grit compound, the gear being held at an 
angle with the wheel, so that the tooth face is not 
buffed. A smooth, even radius is the result. In 
some places, these methods are not possible, and 
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pencil wheels or small dental wheels are used on 
air equipment and flexible-shaft machines. 

Bearings are usually plain with bronze or silver 
bushings. Bearing diameters on shafts and hubs, 
as well as thrust faces on bevel gears, must be 
lapped and polished. These are finish-ground with 
a 300 to 500 grit wheel, polished in a speed lathe 
with 600 grit carborundum paper for a light hand 
“super-finish,” and buffed lightly with rouge on 
muslin. 

All non-functioning surfaces must be smooth- 
ground or hand-polished. When the surface is not 
readily accessible to a large wheel, hand-polishing 
is always most economical. Such operations are 
conducted on light speed lathes equipped with 
three-jaw universal chucks. The jaws are padded 
to prevent marring the work. For bore type parts, 
the operator chucks a length of maple rod and 
taper-turns it to fit the parts. Rough polishing 
is done with abrasive bands on small flexible rub- 
ber drums. These vary from 1/4 inch to 2 inches 
in diameter, and are used in air and flexible-shaft 
equipment for polishing webs and oil-holes. Final 
polishing is then done with 180 grit Aloxite cloth 
on a stick, the work rotating from 500 to 5000 
R.P.M. Long oil-holes are finished in a Sunnen 
honing machine with special mandrels designed 
for the job. All surfaces are buffed and degreased 
immediately before final inspection. 


Heat-Treating Methods 


Almost all aircraft engine gears must be hard- 
ened without pitting, scale, decarburization, or se- 
rious distortion. Only the most accurate of heat- 
treating equipment is suitable, and the heating 
rate must be carefully controlled. In general prac- 
tice, most of the distortion that is blamed on the 
steel, improper quench, machining strains, and 
many other causes, occurs principally in heating. 
As steel is heated, it expands. This expansion pro- 
ceeds at a rather uniform rate until the first crit- 
ical point Ac, is reached. As the steel is further 
heated, it contracts until the third critical point 
Ac; is reached. After that, further heating pro- 
duces expansion. Therefore, if a piece with ap- 
preciable variation in section thickness is heated 
too rapidly, there will be heavy sections that are 
cold—below the critical range and expanding; 
medium sections that are warmer—in the critical 
range and contracting; and thin sections already 
fully in solution, which will be expanding. If the 
simultaneous expansion and contraction are severe 
enough to load the material beyond its hot yield 
point, a permanent set will occur and the material 
will become warped. 

On cooling, when the material is at a uniform 
temperature throughout, the parts that have been 
stretched by distortion will be under compression, 
and the parts that have been hot-compressed will 
be too short, and will be under tension. Thus, the 
piece will be internally preloaded. This preload 
must be subtracted from the normal ultimate 


strength of the material to obtain the working 
strength of the part. If the internal load is greater 


than the ultimate strength of the part, then it will — 


fly apart in the quench or shortly after. This is 
not the fault of the quench in any typical case, as 
the material does not go through a critical period 
in quick cooling, and hence does not have some sec- 
tions contracting and some expanding. If a dif- 
ference of not more than 5 or 10 degrees F. is 
maintained between thick and thin sections during 
heating, however, little distortion will occur in 
very light parts, and no quenching press or fixture 
need be used. 


Quenching on a Falling Heat 


Distortion does occur, however, in some parts 
during quenching. This distortion, in high alloys, 
can be greatly mitigated by quenching on a falling 
heat. As the material starts to cool in the furnace, 
it may drop several degrees before any structural 
change begins to occur. With high alloys, the lag 
is considerable. Thus, it is possible to heat steel 
until the desired structure is obtained, then let it 
cool in the furnace to the lowest point at which 
the structure will be retained, before quenching. 
For example, maximum refinement, hardness, and 
physical properties, and minimum distortion can 
be produced in a number of representative steels 
by treating as follows: 


SAE 4140—Heat to 1425°; cool to 1325°; quench 
SAE 3312—Heat to 1450°; cool to 1175°; quench 
SAE 2512—Heat to 1420°; cool to 975°; quench 
SAE 4340—Heat to 1425°; cool to 725°; quench 


The latter steels are, of course, not even red 
when quenched; yet the results are entirely suc- 
cessful. 

The foregoing data does not apply to furnace 
temperature, which is too often deceptive, but to 
actual work temperature. No accurate work can 
be done unless a thermo-couple actually touches 
the load. Leeds & Northrup Vapocarb equipment 
is used for hardening, and the temperatures of 
both the work and the furnace wall are recorded 
and their difference controlled. For hardening, a 
very slightly carburizing and lightly reducing at- 
mosphere is used. Only gas carburizing has been 
found satisfactory, particularly on medium and 
high alloy steels with an austenitic tendency. 


Development of Case Carbon Content Control 


About six years ago the Indiana Gear Works 
recognized a need for developing its own standards 
for case carbon content. It was just beginning to 
be realized that only a very narrow range was 
satisfactory—that a little too much carbon in alloys 
with 3 1/2 to 5 per cent nickel produced retained 
austenite, so that the case would not harden uni- 
formly, and that a little less carbon would not be 
enough to allow peak hardness. The International 
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Nickel Co. generously lent this company the very 
comprehensive data which it was accumulating on 
hardenability and various other properties of 5 per 
cent nickel steel of from 0.08 carbon to 1.40 car- 
bon. With this material as a background, it was 
found that the outer case carbon content would 
have to be kept between 0.70 and about 0.90 per 
cent carbon. 

Production carburizing of this type can only be 
done under laboratory conditions. As the load is 
heated to the carburizing temperature, the atmos- 
phere must be kept neutral. At the moment the 
carburizing temperature is reached, an atmosphere 
empirically predetermined for the given steel, load 
density, and desired case depth and carbon content 
is applied. If the load is to carburize for, say, 
two and a half hours, then at two hours one of 
several test coupons is removed from the furnace 
through a suitable small opening. 

This is immediately examined in the laboratory 
for case depth and approximate case carbon con- 
tent. If the load has carburized too rapidly, it is 
stopped immediately. If it has carburized too 
slowly, more time can be allowed. If the carbon 
content is too low, the atmosphere can be enriched. 
If it is too high, the atmosphere can be made al- 
most neutral, as the carbon diffuses. It is the 
author’s belief that no delicate parts may, under 
any circumstances, be quenched from the carburiz- 
ing temperature. A cooling pit should always be 
used—one that will allow the load to cool suffi- 
ciently slowly to be machinable in subsequent op- 
erations, but that will not be so well insulated as 
to cool the load so slowly that the case will diffuse. 

A double quench is never felt to be desirable. The 
core on highly stressed parts must always be in 
complete solution. No free core ferrite is ever per- 
mitted by the U. S. Army Air Corps. For maxi- 
mum over-all refinement, the quench on the falling 
heat at a few degrees above the third critical point 
Ar; of the core, as previously mentioned, is the 
best method yet found. 

Quenching oil should always be kept above 100 
degrees F. The top limit is usually the flash point 
of the oil. Very hot oil may cause the loss of a 
point or two of hardness in low alloys, but is con- 
ducive to great uniformity. Forced circulation of 
quenching oil is almost never in the right direction. 
Natural thermal circulation is greatest at the hot- 
test points of a load, where circulation is most 
needed. The practice of this company is to sub- 
merge the load quickly, then very slowly lower it 
to within not less than 6 inches of the bottom with- 
out any agitation whatsoever. 


Importance of Proper Tempering 


Tempering is a very important though often an 
improperly executed operation, and one upon which 
the integrity of the manufacturer must be relied. 
The major purpose of tempering is to relieve 
strain, yet too often it is only used to meet blue- 
print hardness specifications. Strain relief is a 


148—MACHINERY, August, 1941 


Hardness is 
primarily a function of draw temperature, and can 


function of time and temperature. 


usually be achieved in a few minutes. Yet strain 
relief is not complete in thin sections after five 
hours at 300 degrees F. or after three hours at 
500 degrees F. Too often it is considered a prodigal] 
waste of time to leave urgently needed parts in a 
busy furnace for six or eight hours. Yet one un- 
relieved strain in one small part can easily cause 
an engine failure. 

Production of any intricate part is impossible 
without a complete analysis of every operation to 
be performed. The method is correct only when a 
union of productivity and inter-operation control 
is achieved. All methods adopted by this company 
on more complicated pieces are a result of analyt- 
ical conferences between two to five men, fully con- 
versant with every operation to be performed. 


* * * 


Hints on Cleaning Castings 


When fragile castings are tumbled in an airless 
blast cleaning mill such as built by the American 
Foundry Equipment Co., Mishawaka, Ind., short 
pieces of split and cut up old rubber tires or small 
wooden blocks mixed with the load will save the 
castings from injury and will reduce the abrasive 
wear on the machine. 

Mixed loads of large and small castings are 
sometimes advantageous, since there is less likeli- 
hood of breakage. The cleaning of the parts is 
faster, as all sides of the pieces are more likely to 
be exposed to the abrasive blast. A short hook or 
rake is handy for pulling the last few castings 
from the mill when the cleaned work is being un- 
loaded. A compressed-air hose with a_ button 
nozzle, long enough to reach all parts of the inside 
of the machine, is useful for periodic cleaning. It 
can also be used to free the blast cleaning unit of 
all abrasive and dust when changing the blades. 
The abrasive supply of the machine should be 
replenished between loads. An adequate supply of 
the correct size of abrasive assures thorough and 
fast cleaning of the work. 


* * * 


Sub-Contracting Assumes 
Great Proportions 


As an example of the amount of sub-contracting 
now being done, it is of interest to note that the 
Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa., has “farmed out’ $10,000,000 worth 
of emergency contracts to more than 100 com- 
panies. These sub-contracts include pressed-steel 
housings and other stampings; cams; bearings; 
worm-gears; spun aluminum shapes; dies and 
tools; boring-mill work; reduction gears, etc. 
Throughout the industry, many smaller concerns, 
unable, themselves, to bid on complete contracts, 
are in this way able to share in the defense work. 


4 


Accurate Jig-Making Operation in Tool-Room of 
an Aircraft Factory 


CONSIDERABLE proportion of the work per- 

formed in the machine shop of an aircraft 
factory consists of producing parts for the great 
number of jigs that are required in the quantity 
fabrication of planes. The accompanying illustra- 
tion shows a Lucas horizontal boring, drilling, and 
milling machine being used in the factory of the 
Lockheed Aircraft Corporation, Burbank, Calif., 
for drilling and boring eighteen holes in a boom 
jig member. The holes were produced at an angle 
of 7 degrees 1 minute relative to the side surfaces 
of the jig part, and the holes on opposite sides of 
the jig were machined to opposing angles. The cir- 
cular table of the machine facilitated making the 


Precise Tool-room 
Work is Necessary in 
Manufacturing Mem- 
bers for the Great 
Number of Jigs Re- 
quired Airplane 
Fabrication 


necessary angular settings. In starting each hole, 
the operator lined up the machine spindle with a 
previously laid-out prick mark on the jig member. 
Then he used a small center drill to start the hole, 
next a 7/32-inch drill for producing a hole of that 
size completely through the work, and then a 
1 1/64-inch diameter drill for the full length of 
the hole. 

Upon the completion of these operations, the 
drill chuck was removed and a Craley offset boring 
head mounted on the spindle as shown for finish- 
boring the hole. The holes on one side of the jig 


were bored “right on the line” to 1.250 inches, and 
on the other side to 1.180 inches. 


“Torflex Graphited-Bronze on Steel” Bearings 


A NEW line of “Torflex” bearings with inner 
walls of a new, thin material of either plain 
or graphited bronze mounted on steel, is now being 
made by Harris Products Co., 5408 Commonwealth 
Ave., Detroit, Mich. These bearings are available 
in a considerably wider range of sizes and shapes 
than the older cast styles. They possess increased 
resistance to pounding or shocks and a compara- 
tively low coefficient of friction. The new bearing 
material is first made in sheet form, and is then 
cut from the sheets and shaped; in the split form, 
they are quickly assembled with a rubber insulat- 


ing wall and an outer wall, which latter may be 
made from seamless steel tubing, brass, stainless 
steel, or practically any material desired. 

The increased shock resistance of the new bear- 
ing material is expected to make it suitable for 
applications where the bearings are subjected to 
severe impact and shock, and where cast bronze 
bearings alone would not stand up well. In the 
“graphited-bronze on steel” type, the bearings are 
used without lubrication for surface speeds up to 
30 R.P.M. Beyond that rate, lubricant must be 
supplied. 
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High-Temperature Lubricant that 
Leaves No Residue 


A new high-temperature lubricant has been de- 
veloped by the Standard Oil Co. of New Jersey, 
26 Broadway, New York City. The new oil, known 
as “Caloria,” gradually vaporizes when used, and 
in time, completely disappears without leaving any 
residue. Thus, by simply renewing the supply of 
oil periodically, high-temperature equipment can 
be operated indefinitely without shut-downs due to 
lubrication troubles. Heretofore, difficulty has been 
experienced with lubricating oils and greases when 
used at high temperatures, because of the deposits 
of carbon and “varnish” which remained after 
evaporation of the lubricant. 

For bearings in which the oil supply cannot be 
renewed frequently enough to prevent complete 
disappearance of the lubricant, the new lubricating 
oil is available with small amounts of colloidal 
graphite added to it; in this form, it is known as 
“Van Caloria.” The new product is available in a 
range of viscosities to meet varying methods of 


Non-Porous Plastic Coating 
for Metals 


A plastic coating for metals has been placed on 
the market by the Marley Chemical Co., 983 E. 
Milwaukee St., Detroit, Mich., under the trade 
name “Marlox.” This coating material, which may 
be used as a priming coat for other finishes or alone 
to provide protection against rust and corrosion, 
has the advantage of almost complete absence of 
porosity. It has a high degree of adhesion, and is 
not affected to any noticeable degree by tempera- 
ture changes. These qualities make it particularly 
valuable as a coating for welds to prevent corrosion 
and rust-creepage in the seams and folds. 

Marlox can be applied by spraying, brushing, or 
dipping, and when used to prevent rust or corro- 
sion a coating of about 0.00005 inch is generally 
sufficient. For a priming coat, a thickness of 0.0005 
inch is applied. Dilution with “Solveso” is recom- 
mended, a gallon of finishing mixture covering 
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from 1000 to 2000 square feet of metal surface. 
The coating dries quickly, and can be handled in 
five to ten minutes after application. One hour’s 
drying time is recommended where possible before 
applying enamels or paints. 

Tests by automotive manufacturers have shown 
that metal coated with this plastic was completely 
protected against the effects of moisture when kept 
in a humidity chamber for six months, with an 
average relative humidity of 98.5 per cent at a 
temperature of 94 degrees F. A similarly coated 
panel was subjected to a salt spray test for 600 
hours, and stood up with entire satisfaction.. .202 


Five Grades of Ampco Metal Used in 
Aircraft Windshield Wipers 


Five grades of Ampco Metal manufactured by 
Ampco Metal, Inc., Milwaukee, Wis., are used in 
the construction of Acrotorque windshield wipers 
for Army, Navy, and commercial aircraft. These 
hydraulic wipers weigh 6 1/2 pounds and develop 
up to 1/2 H.P., using 800 pounds pressure. 

Owing to their location in close proximity to the 
aircraft compass, the metal used in their construc- 
tion has to be non-magnetic, and in addition, has 
to meet the various requirements imposed by such 
parts as bearings, gears, shafts, cams, valves, and 
valve seats. The alloy chosen was adopted after 
a continuous test run of 85 hours, during which the 
motor and associated parts ran through 2,000,000 
reciprocating cycles. The variety of grades avail- 
able made it possible to select compositions best 


Injection-Molding of Mycalex Widens 
its Field of Application 


Objects made from Mycalex, a material consist- 
ing of ground mica and a special type of glass, can 
now be molded by the injection-molding process; 
this is a new step in plastics manufacture devel- 
oped by the plastics department of the General 
Electric Co., at Pittsfield, Mass. The material is 
expected to find widespread use in the radio and 


To obtain additional information about materials 
described on this page, see lower part of page 154. 
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electronic fields, chiefly because of its low dielectric 
power losses. It is also expected to become of value 
in the industrial control and heating industries be- 
cause of its high mechanical strength, heat resist- 
ance, and dielectric value. 

This material has been compression-molded for 
some years in plate and bar form and machined 
to the required forms. It has also been molded by 
direct compression methods into various insulation 
parts, such as rectifier seals and brush-holder 
studs. Now, by the injection process, the material 
can be produced in more intricate shapes, and will 
find many new applications. 

In general, Mycalex has better electrical char- 
acteristics than porcelain, and comparable mechan- 
ical strength. In addition to its high dielectric and 
mechanical strength, Mycalex has a low power fac- 
tor, high are resistance, chemical and dimensional 
stability, and low coefficient of thermal expansion. 
It is impervious to water, oil, and gas, and is un- 
affected by sudden temperature changes. Metallic 
inserts can be readily molded into parts made 


Concentrated Liquid Tin Flux 
for Hot-Tinning 


A concentrated liquid tin flux of the zine chloride 
type for use in hot-tinning, in the manufacture of 
terne-plate (lead-tin alloy), and for soldering has 
recently been placed on the market by the Hanson- 
Van Winkle-Munning Co., Matawan, N. J., under 
the name “Fas-Tin-Flux.” This new flux contains 
special addition agents to assure fast action, and 
is so made that it will be free from uncombined 
hydrochloric acid. 

“Fas-Tin-Flux” can be poured on molten tin 
without danger of explosion. It will form a foamy 
flux blanket which will tend to harden unless con- 
stantly supplied with water by a drip. This is in- 
tentional, because zine chloride is most effective as 


The War has Enormously Increased 
the Demand for Light Metals, and 
More Aluminum is being Produced 
at Present than ever Before. The 


a flux when water is supplied with it. If necessary, 
as much as one hundred pounds of water can be 
used with each pound of “Fas-Tin-Flux” placed on 
the molten metal. The increased use of water leads 
to brighter coats. 


Extruded Tenite for Replacing 
Aluminum Moldings 


Since the use of aluminum for the making of 
war materials will doubtless require the entire out- 
put of the aluminum industry, there are many uses 
for peacetime purposes in which aluminum will be 
replaced by other materials, especially by plastics. 
For example, cover molding for the joints and the 
corners of walls which has formerly been made 
principally of aluminum, will now probably be 
made from extruded plastics. A plastic material 
that absorbs little moisture and is generally quite 
stable, known as Tenite II, was recommended by 
Gilbert Rohde in a recent talk on “Architectural 
Uses of Plastics” before the Princeton University 
School of Architecture, Princeton, N. J. “This use 
of plastics,” said Mr. Rohde, “should by no means 
be regarded as a substitute. It is probably a nor- 
mal step in engineering progress.” .......... 206 


Belectromal—a Malleable Iron 
of Increased Strength 


Belectromal is the name given to a new malleable 
iron, the fifth in a series of ferrous casting mate- 
rials produced by the Belle City Malleable Iron Co. 
and the Racine Steel Castings Co., Racine, Wis. 
This malleable iron has high strength without 
sacrificing the ductility and machinability usually 
associated with this type of iron. It is intended 
for parts requiring greater strength than ordinary 
malleable iron, but having comparable ability to 
withstand shock and to machine readily...... 207 


Aluminum Co. of America is En- 
gaged in a $200,000,000 Expansion 
Program. One of the Company's 
Tube Works has Expanded Fivefold 
since the War Began, and Tubing 
is being Produced on a Twenty- 
Shifts-a-Week Basis. Production 
Capacity by the End of the Year 
will be Nine Times Greater than in 


September, 1939 


To obtain additional information about materials 
described on this page, see lower part of page 154. 
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NEW TRADE 


High-Alloy Steels 

ALLEGHENY LUDLUM STEEL CoR- 
PORATION, Oliver Bldg., Pittsburgh, 
Pa., has puDlished two manuals on 
high-alloy steels, of special interest 
to students and instructors in trade 
and engineering schools and indus- 
trial defense courses, one of which 
treats of tool steel, and the other of 
stainless steel. The data given cov- 
ers analyses, treatment, and basic 
uses. 


Ball Bearings 

NEW DEPARTURE DIVISION GEN- 
ERAL MOTORS SALES CORPORATION, 
Bristol, Conn. Fifteenth edition of 
a handbook listing the principal 
types and sizes of forged-steel ball 
bearings made by this company. The 
book gives dimensions, capacities, 
tolerances, and mounting fits, as 
well as data that simplifies the selec- 
tion of bearings. 


Machine Tools, Small Tools, 
and Gages 


PRATT & WHITNEY DIVISION 
NILES-BEMENT-POND Co., West Hart- 
ford, Conn. Booklet entitled ‘“Im- 
pressions of Pratt & Whitney,” con- 
taining a reprint of a series of ad- 
vertisements showing the part ma- 
chinery has played in providing the 
comforts and luxuries of modern 
life at a reasonable cost. 3 


Carburizing Equipment 

LEEDS & NORTHRUP Co., 4934 
Stenton Ave., Philadelphia, Pa. Cat- 
alogue T-623, descriptive of the 
Homocarb method of carburizing by 
means of which a case of specified 
thickness can be obtained on a va- 
riety of work. Typical examples of 
the application of this method are 
shown, and data is included on the 
results obtained. 


Aluminum Products . 


ALUMINUM Co. OF AMERICA, Pitts- 
burgh, Pa. Booklet entitled “Alu- 
minum in Aircraft,” containing in- 
formation on alloys and products; 
airframe fabrication; choice of ma- 
terials and processes; and main- 
tenance. Booklet entitled “Forming 
Aluminum,” containing detailed in- 
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formation on drawing, spinning, 
and other forming operations. 5 


Universal Testing Machines 
BALDWIN SOUTHWARK DIVISION 
OF THE BALDWIN LOCOMOTIVE 
Works, Philadelphia, Pa. Bulletin 
161, containing forty pages _ illus- 
trating and describing the South- 
wark-Tate-Emery universal testing 
machine and other types of South- 
wark physical testing machines in 
capacities from 20,000 to 4,000,000 


Welding and Cutting Equipment 

AIR REDUCTION, 60 E. 42nd St., 
New York City, is distributing a 
new publication known as “Airco in 
the News” which will be published 
bi-monthly, with the object of ex- 
tending the understanding of the 
scope of the oxy-acetylene flame and 
the electric are as production, repair, 
and maintenance tools. 7 


Precision Lathes 


SouTH BEND LATHE Works, 725 
E. Madison St., South Bend, Ind. 
Catalogue 50-B, illustrating and de- 
scribing South Bend 9-inch preci- 
sion lathes for production operations 
on precision work, and for tool-room 
work. All attachments, tools, and 
accessories for use with these lathes 
are also shown. ne 


Non-Metallic Materials 
CONTINENTAL - DIAMOND FIBRE 
Co., Newark, Del. Folder entitled 
“What Material?” containing  in- 
formation of value to the engineer 
in selecting the proper type of non- 


metallic material for a specific prob- 
lem. This information is also avail- 
able in wall-chart form for handy 
reference. 


Turret Lathes 

WARNER & SWASEY CoO., Cleve- 
land, Ohio. Catalogue entitled ‘(How 
to Get More Production from Both 
Old and New Turret Lathes with 
Tools that Complete the Set-up,” 
illustrating and describing tools and 
tooling equipment designed to in- 
crease production. 10 


Metal Cleaning and Surface 
Preparation 


OAKITE PRODUCTS, INC., 26 Thames 
St., New York City. Information 
covering proper cleaning and surface 
preparation in the electrolytic re- 
sistance spot-welding of aluminum 
and its alloys with special reference 
to aircraft production. 11 


Precision Collets 

HARDINGE BROTHERS, INC., Elmira, 
N. Y. Bulletin 41, listing the sizes 
of Hardinge precision draw-in col- 
lets to be used on different makes 
of lathes and milling machines. Ca- 
pacities, major dimensions, and 
prices of the various standard-sized 
collets are included. 12 


Electric Gages 

PRATT & WHITNEY DIVISION 
NILES- BEMENT- POND Co., West 
Hartford, Conn. Circular 461, de- 
scribing Pratt & Whitney multiple 
electric contact gages, developed to 
permit fast and accurate inspection, 
and a typical application in the in- 
spection of shells. 13 


Metal-Spraying Equipment 
METALLIZING Co. OF AMERICA, 
INC., 562 W. Washington Blvd., Chi- 
cago, Ill. Publication entitled “The 
History, Purpose, and Practice of 
Metallizing,” describing applications 
of this process in many different 
fields and equipment required. 14 


Brush Nail Expansion Bolts 
BRUSH NAIL EXPANSION’ BOLT 
Co., Greenwich, Conn. Folder con- 
taining data on Brush nail expan- 
sion bolts, by means of which all 
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kinds of fixtures can be rapidly at- 
tached to masonry without the use 
of « wrench or screwdriver. 15 


Welding in National Defense 
JAMES F. LINCOLN ARC WELDING 
FOUNDATION, P.O. Box 5728, Cleve- 
land, Ohio. Pamphlet entitled ‘“Weld- 
ing in National Defense,” giving 
important detailed information on 
the savings in time and cost obtain- 
able through welding. — 


Milling Machines 

KEMPSMITH MACHINE Co., Mil- 
waukee, Wis. Three catalogues deal- 
ing, respectively, with Kempsmith 
Type G all-geared milling machines; 
Maximiller vertical milling ma- 
chines; and Maximiller plain and 
universal milling machines. 


Air-Conditioning Equipment 
WORTHINGTON PUMP AND MaA- 
CHINERY CORPORATION, Carbondale 
Division, Harrison, N. J. Circular 
C-1100-S23A, descriptive of air- 
conditioning units for application in 
shops, stores, offices, ete. 5». 18 


Boring Mills 

YODER SALES Co., Cleveland, Ohio. 
Circular illustrating and describing 
the Yoder improved horizontal bor- 
ing mill for tool and die plants, and 
production plants. 


Belting 


B. F. GoopRICH Co., Akron, Ohio. 
Catalogue Section 2181, containing 


tables on standard fractional-horse- 
power V-belts. Catalogue Section 
2140, on Multicord belting for severe 
drives and heavy loads. 20 


Hydraulic Grinding Machines 
LANDIS Co., Waynesboro, 
Pa. Catalogue J-241, describing 
the features of Landis Type C hy- 
draulic universal grinding machines 
and their applications on a variety 
of work. 21 


Combination Sharpening 
Machine 


BARBER-COLMAN Co., 203 Loomis 
St., Rockford, Ill. Circular 18, illus- 
trating and describing the Barber- 
Colman sharpening machine for 
hobs, cutters, and reamers. 22 


Semi-Automatic Lathes 

MOREY MACHINERY Co., INC., 419 
Broome St., New York City. Circular 
715, illustrating and describing the 
Morey 27-inch semi-automatic lathe 
designed for production turning of 
steel shells. ; 23 


Hacksaw Blades and Band Saws 

CLEMSON BROTHERS, INC., Middle- 
town, N. Y. Booklet entitled “Metal 
Cutting,” containing much useful 
information on the proper selection 
and use of hacksaw blades and flex- 
ible-back band saws. 24 


Pneumatic Tools 


ARO EQUIPMENT 
Bryan, Ohio. 


CORPORATION, 
Catalogue 41, cover- 


ing the complete line of Aro pneu- 
matic tools for industrial use, in- 
cluding grinders, files, drills, screw- 
drivers, nut-setters, ete. 25 


Welding in Machine Design 
LINCOLN ELEcTRIC Co., Cleve- 
land, Ohio. Application Sheet 75, 
in a series on Machine Design, illus- 
trating and describing the redesign- 
ing of a press outboard bearing 
bracket for welded construction. 26 


Hacksaw Blades and Band Saws 

VIcTOR SAW Works, INC., Middle- 
town, N. Y. Booklet entitled “Metal 
Cutting,” containing suggestions on 
the proper selection and use of hand 
and power hacksaw blades and flex- 
ible-back band saws. 27 


Riveting Machines 
TOMKINS-JOHNSON CO., 617 N. 
Mechanic St., Jackson, Mich. Bul- 
letin RK-1, containing complete 
specifications covering the auto- 
matic-feed Rivet-Pierce Rivitor made 
by this company. 28 


Electric Brazing 

THOMSON-GIBB ELECTRIC WELD- 
ING Co., Lynn, Mass. Bulletin de- 
scribing ‘“‘Tempobrazing,” a new 
method of  hard-soldering  cold- 
worked copper and copper alloys on 
a production scale. 


Business Management 
WoLF & Co., INC., management en- 
gineers, 7 S. Dearborn St., Chicago, 
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Ill. Chart entitled “Business Man- 
agement,” analyzing three typical 
examples of management—modern, 
progressive, and static—and con- 
taining many valuable suggestions 
for executives. _...... OO 


Molybdenum Alloys 
MOLYBDENUM CORPORATION OF 
AMERICA, 3201 Grant Bldg., Pitts- 
burgh, Pa. Three catalogues con- 
taining data on molybdenum wrought 
steels, cast steels, and cast irons, 
discussing the methods of use and 
the metallurgical effects of molyb- 
denum in steel and iron. 31 


Centrifugal Pumps 
WORTHINGTON PUMP & MACHIN- 
ERY CORPORATION, Harrison, N. J. 
Bulletin W-304-B2, descriptive of 
Worthington two-stage volute cen- 
trifugal pumps applications 
where high efficiency and low main- 
tenance are required. 32 


Hydraulic Lift Trucks 

LYON IRON WORKS, 805 Madison 
St., Greene, N. Y. Bulletin 123, 
illustrating and describing Lyon 
hydraulic lift trucks for the rapid 
and economical handling of mate- 
rials. 33 


Bronze Welding Alloys 
BRIDGEPORT BRASS CoO., Bridge- 
port, Conn. Booklet describing the 
bronze-welding of cast iron and 
steel, and listing bronze-welding 
alloys. 34 


Welding Equipment 
WESTINGHOUSE ELECTRIC & MFG. 
Co., East Pittsburgh, Pa. Leaflet 
18-333, containing useful informa- 
tion on the technique of seam- and 
spot-welding. 85 


Temperature Control Systems 
BROWN INSTRUMENT Co., Wayne 
and Roberts Aves., Philadelphia, Pa. 
Bulletin 27-7, descriptive of the 
Brown hot blast temperature control 
system for furnaces. 36 


Self-Locking Nuts 

ELASTIC STOP NUT CORPORATION, 
2310 Vauxhall Road, Union, N. J. 
Circular describing the principle of 
operation of elastic-stop self-locking 
nuts. 37 


Automatic Punching and 
Riveting Machines 

ENGINEERING & RESEARCH CORPO- 
RATION, Riverdale, Md. Circular 
descriptive of the Erco automatic 
punching and riveting machines. 38 


Electric Equipment 

JOHN S. BARNES CORPORATION, 
301 S. Water St., Rockford, Ill. Cir- 
cular descriptive of an improved 
solenoid designed primarily for ma- 
chine tool use. 39 


Electrical Etchers 


MARTINDALE ELECTRIC Co., Box 
617, Edgewater Branch, Cleveland, 
Ohio. Bulletin illustrating Martin- 


dale electric etchers for use on met- 
als, rubber, glass, Bakelite, etc. 40 


Tools 

BONNEY FoRGE & TOOL WORKs, 
Allentown, Pa. Catalogue 41 (104 
pages), covering the complete line 
of Bonney alloy-steel wrenches and 
tools. 41 


Direct-Current Motors 
WESTINGHOUSE ELECTRIC & MFG. 
Co., East Pittsburgh, Pa. Descrip- 
tive Data 4004, on direct-current 
motors for service in mines, mills, 
and general industry. 42 


Insulating Materials 

GENERAL ELECTRIC Co., Bridge- 
port, Conn. Catalogue 55-102, con- 
taining 60 pages of data on the G-E 
line of insulating materials. 43 


Lubricating Oil Filter 

S. G. FRANTZ Co., INC.. 161 Grand 
St., New York City. Bulletin 16-A, 
on permanent-magnet FerroFilter 
for lubricating oil purification. 44 


Copper-Plating Process 

UNITED CHROMIUM, INC., 51 E. 
42nd St., New York City. Folder 
descriptive of the new Unichrome 
alkaline copper-plating process. 45 


Balancing Machines 

TAYLOR MFG. Co., 2330 W. Cly- 
bourn St., Milwaukee, Wis. Bulletin 
761, on static universal balancing 
machines. _ 46 


To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment described 
on pages 155-163 is likely to prove advantageous 
in your shop? To obtain additional information or 
catalogues about such equipment, fill in below 


the identifying number found at the end of each 
description on pages 155-163—or write directly 
to the manufacturer, mentioning machine as de- 
scribed in August, 1941, MACHINERY. 


No. No. No. 


No. No. No. No. 


No. No. No. 


Fill in your name and address on other side of this blank. 


To Obtain Additional Information on Materials of Industry 


To obtain additional information about any of the 
materials described on pages 150-151, fill in below 
the identifying number found at end of each de- 


scription on pages 150-151—or write directly to 
the manufacturer, mentioning name of material 
as described in August, 1941, MACHINERY. 


No. No. No. 


No. No. No. No. 


No. No. 


Fill in your name dnd address on other side of this blank. 


Detach and mail to MACHINERY, 148 Lafayette St., New York, N. Y. 
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Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Fig. |. Screw Type Broaching Machine Made by the Illinois Tool Works for Rifling Gun Barrels 


Illinois Broaching Equipment for Rifling Gun Barrels 


Speed and accuracy in broaching 
the helical rifling grooves in machine 
gun and rifle barrels have been made 
possible through the development of 
a new broaching system by the IIli- 
nois Tool Works, 2501 N. Keeler 
Ave., Chicago, Ill. All the methods 
and equipment for this new broach- 


ing system, including broaches, 
breaching machines, broach-sharpen- 
ing machines, and broach-inspection 
fixtures, were developed under the 
supervision of the engineers of this 
company. 

The screw type broaching machine 
shown in Fig. 1 was designed and 


built expressly for rifling the gun 
barrels, the screw being driven 
through V-belts by a reversible mo- 
tor. The free-floating, ball-bearing, 
jaw type broach-puller contains a 
safety link which protects the broach 
against breakage. The by-pass valve 
of the high-pressure coolant unit is 


Fig. 2. Machine for Sharpening Broaches Used in 
Rifling Gun Barrels 


To obtain additional information on equipment 
described on this page, see lower part of page 154. 


Fig. 3. Fixture Used in the In- 


spection of Rifling Broaches 
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set between 150 and 300 pounds per 
square inch, depending on the size 
and length of the barrel. All oil flows 
through a Purolator unit, which 
keeps it clean and free from the 
smallest particles which might 
scratch the broach or barrel. 

The principle of the rifling-broach 
sharpening machine shown in Fig. 2 
is similar to that of other broach- 
sharpening machines. However, in 
adaptation to their specific duty, 
these mgchines are equipped with 
special steadyrests, interchangeable 
grinding and polishing spindles, and 
a diamond wheel-dress- 
ing device. Radius dress- 
ing, grinding-wheel di- 
ameter, spindle speeds, 
and angular spindle ad- 
justment are all factors 
that have been given 
careful consideration, in 
order to assure the best 
job of sharpening. 

The rifling-broach in- 
spection fixture shown 
in Fig. 3 provides for 
visual inspection through 
a microscope of 20 
magnification. The sizes 
and steps of the broach 
teeth are checked by 
a snap-gage indicator. 
Visual inspection of the 
broaches determines if 
they have remained free 
from “pick-up.” Inspec- 
tion follows every sharp- 
ening to ascertain that 
every trace of dullness 
has been removed. The 
sharpened broach is 
checked on the diam- 
eters as well as on the 
face of the teeth. For 
inspecting the face of 
the teeth, the broach is 
swiveled to a high-angle position. 

When the broaches are _ pulled 
through the rifle barrel, they produce 
their own spiraling motion or lead, 
no other device for turning besides 
a free-rotating puller being required. 
This ability of the broaches to follow 
their own lead is created by the sides 
of the teeth and by the helical chip- 
breakers in each tooth. The cutting 
lubricant is supplied under high 
pressure by a chamber which is 
slipped over the broach after it has 
been inserted in the barrel. The 
pressure chamber, locked in position, 
forces the lubricant over the broach 
and through the barrel. The con- 
struction of the broach facilitates 
the passage of large amounts of oil. 
Besides acting as a lubricant and 
coolant, the oil removes the chips 
from the cutting edges. 
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Gleason Automatic Surface-Hardening Machine 


The Gleason Works, 1000 Uni- 
versity Ave., Rochester, N. Y., has 
just introduced on the market an 
automatic surface-hardening machine 
which is designed to extend the ad- 
vantages of oxy-acetylene flame- 
hardening to medium and small size 
bevel, spur, and internal gears, 
sprockets, and similar work. With 
this machine, both sides cf a tooth 
are hardened simultaneously without 
distortion. Each tooth is hardened 
in exactly the same length of time 


Gleason Automatic Surface-hardening Machine 


Employing Oxy-acetylene Flame 


and at the same depth as every other 
tooth. The machine has a capacity 
for handling bevel gears up to 33 
inches pitch diameter, and is fully 
automatic in operation, including 
indexing from tooth to tooth. Change- 
gears are provided for indexing any 
number of teeth from 5 to 100, and 
most numbers up to 200. 

A change-gear actuated roll motion 
of the work-head causes the burners 
to follow the curved teeth on spiral 
bevel and helical gears. The change- 
gears required to obtain any desired 
roll within the range of the machine 
are furnished as part of the equip- 
ment. When hardening straight 
teeth, the roll motion is locked out 
of action. A mechanical hydraulic 
system operated by a hydraulic pump 
controls the motions of the burners, 
the index, and the roll. Water lines 


are provided for quenching the teeth 
and cooling the body of the gear, 
A non-rusting coolant is used to 
eliminate discoloration of the gear, 

A variable rate of travel of the 
burner slide is provided to give, first, 
a progressively increasing or de- 
creasing velocity to compensate for 
the continuous change in tooth sec- 
tion—in a bevel gear—and for the 
heat accumulation ahead of the burn- 
ers; and second, a speed-up over the 
ends of the teeth at the termination 
of the hardening stroke. 
Simple adjustments are 
provided for setting the 
stroke speeds. 

The hardening opera- 
tion is completely auto- 
matic. The operator has 
only to chuck the gear 
with the aid of a simple 
stock dividing gage, 
press the starter and gas 
buttons, and ignite the 
burners. The machine 
will then automatically 


harden the teeth, stop 
the motor, and shut off 
the gas when all the 
teeth in the gear have 
been hardened. 

The set-up of the ma- 
chine is simple. After 
the index, roll, and stroke 
have been determined, 
the proper change-gears 
are selected from tables 
furnished with the ma- 
chine. Straight-line cams 
are provided to guide 
the direction of the 
travel of the burners. 
The set-up time on re- 
peat jobs can be reduced 
by making a record of the various 
settings on the machine. 52 


“Laminum” Shim Stock 


“Laminum” shim stock, made by 
the Laminated Shim Co., Inc., Glen- 
brook, Conn., can now be furnished 
in sheets of 7 by 36 inches, in addi- 
tion to the 6- by 36-inch sheets 
previously manufactured. The new 
width permits the company to make 
larger jointless shims. 

The new sheets are available in 
over-all thicknesses of from 0.006 to 
0.125 inch. All thicknesses can be 
obtained in all-laminated sheets with 
a choice of 0.002- or 0.003-inch lam- 
inations, or various thicknesses can 
be had in partly laminated and part- 
ly solid types. 58 


To obtain additional information on equipment 
described on this page, see lower part of page 154. 


index, roll, preheat and - 


f 
t 4 
| Tin 
t 4 
| 
| 
Vy 


Fig. |. Cutter Relieving Machine Developed by Fig. 2. 


Michigan Tool Co. 


Michigan Universal Cutter 
Relieving Machine 


A universal cutter relieving ma- 
chine designed to simplify and speed 
up the manufacture of rotary cutting 
tools of various types has been de- 
veloped by the Michigan Tool Co., 
7171 E. MeNichols Road, Detroit, 
Mich. This machine, shown in Fig. 1, 
is suitable for relieving forming cut- 
ters, gear and rack cutting tools, 
end-milling cutters, spot-facers, etc., 
with radial or side relief, or both. 
It was developed from machines 
used by this company to produce its 
own line of Mitco cutters and other 
tools. Included in the design are sev- 
eral new features, such as multiple 
range of forward and reverse speeds 
to handle virtually all forms of work 
at maximum efficiency; turntable 
for cam slide, permitting relieving 
from any angle; universal adjustable 
tool-box for quick set-up; quick in- 
terchangeable cams; and lubrication 
from reservoirs with inspection port- 
holes. 

The machine will handle work up 
to 8 inches in diameter, with a max- 
imum length between centers of 24 
inches. Gears with any number of 
teeth from 1 to 24 can be relieved. 
The maximum relieving stroke is 
3/4 inch. Five relief cams are fur- 
nished with the machine. The speed 
changes, both forward and reverse, 
are obtained through electrical con- 
trol. Two reversible motors are 
coupled in such a manner that, by 
operating either one or both motors, 
seven spindle speeds are obtained— 
four forward and three reverse. 
These speeds can be changed while 
the machine is running. In Fig. 2 
is shown a set-up for relieving the 
Special form cutter seen mounted 
on the mandrel. 54 
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Set-up Employed for Relieving 
Special Form Cutter 


General Electric Heat-Treating Furnaces 
for Tools and Small Parts 


A new line of box type furnaces 
for heat-treating steel without pro- 
ducing scale or decarburization has 
been brought out for use in the ma- 
chine tool industry by the General 
Electric Co., Schenectady, N. Y. The 
furnaces can also be used in other 
industries where small steel parts 
must be heat-treated at temperatures 
up to 2000 degrees F. 

The furnaces are designed espe- 
cially for use with drycolene atmos- 
phere gas, developed recently by the 
General Electric Co. for heat-treat- 
ing metals without decarburization 
or scale. Atmospheres other than 
drycolene can be used, however, the 
amount of scale and decarburization 


then depending upon the type of 
atmosphere used. 

There are four furnaces in the 
new box type line; three of these are 
similar, while the fourth, or largest, 
differs in that the door is motor- 
operated instead of being operated 
by a foot-pedal. Each furnace con- 
sists of a light-weight refractory 
lining backed up by heat-insulating 
material, all enclosed in a welded 
gas-tight sheet-steel casing. The 
door and furnace front are of cast 
iron, machined to insure a close fit. 

A high-velocity flame curtain pre- 
vents the furnace from losing its 
atmosphere when the door is opened, 
A unique feature of the curtain 1s 


Box Type Furnace Developed by the General Electric Co. for Heat-treating 
Steel without Producing Scale 


To obtain additional information on equipment 
described on this page, see lower part of page 154. 
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the mounting of the gas burner at 
the top of the furnace, so that the 
flame curtain is shot down over the 
door opening, thus preventing dirt 
from dropping into and clogging the 
gas burner. 

Uniform temperature is main- 
tained by compensating heating 
units in the front and rear of the 
furnace and automatically controlled 
power input to the main heating 


unit. The furnace known as Type 
1227, has an internal width of 12 
inches, a working length of 27 
inches, and a door height of 8 inches; 
the corresponding dimensions of 
Type 1530 are 15, 30, and 10 inches; 
and of Type 1836, 18, 36, and 13 
inches. Type 2754 has an internal 
width of 27 inches, a working length 
of 54 inches, and a door height of 
20 inches. 55 


Automatic Riveting Machine 


The Tomkins-Johnson Co., 617 N. 
Mechanic St., Jackson, Mich., has 
brought out an automatic riveting 


Tomkins-Johnson Riveting 


Machine 


machine designated the ‘Rivet- 
Pierce Rivitor.”” This machine drives 
the previously unpierced work down 
over the rivet, punching a slug out 
of the work. The rivet is then “set” 
at the next stroke of the machine. 
At the end of the riveting stroke, 
the transfer ram cylinder carries a 
rivet from the track leading from 
the hopper to the under side of the 
work, and leaves it in the “fingers” 
of the anvil. Thus, a rivet is fed in 
this manner at every other stroke of 
the ram. 

A spotlight which directs a beam 
of light at the rivet serves to indi- 
cate at the top side of the work the 
location of the rivet beneath. The 
diameter of the ‘“‘spot”’ may be set to 
the diameter of the rivet for which 
the machine is tooled, the capacitv 
range being for rivets from 1/16 to 
0.140 inch in diameter. 

The slug punched from the work 
escapes through a kole in the front 
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of the head. The head is automatic- 
ally indexed or reversed 90 degrees 
on the up stroke to bring the rivet- 
ing head into position. As the ram 
ascends after heading the rivet, the 
machine head is again reversed to 
bring the piercing die into position 
for the next piercing stroke. The 
work, of course, remains in the same 
position for the piercing and the 
riveting operations. 

The particular machine shown in 
the illustration is equipped with fix- 
tures that serve to hold the work in 
the correct piercing and riveting po- 
sition. Work-supports can be de- 
signed to suit the particular piece 
handled. The machine operates at 
the rate of 190 strokes per minute. 
The machine is made in three dif- 
ferent throat-depth capacities—R, 
12, and 14 inches. The ram stroke 
is 3 inches, and the flywheel speed 
190 R.P.M. The 1/2-H.P. motor has 
a speed of 1725 R.P.M. The 12-inch 
throat machine occupies a floor space 
of 22 by 46 inches, and weighs 1300 
pounds. 


Verson Allsteel 
Knuckle-Joint Press 


A new type knuckle-joint press 
has been added to the line of forging 
and stamping presses built by the 
Verson Allsteel Press Co., 9309 S. 
Kenwood Ave., Chicago, Ill. This new 
press is designed to provide a long 
stroke and a wide range of adjust- 
ment without sacrificing the desir- 
able knuckle action of the more com- 
mon type of knuckle-joint and em- 
bossing presses. 

The press is available in a full 
range of tonnage capacities. The size 
shown in the illustration has a capa- 
city of 150 tons, a 5-inch stroke, and 
a 5 1/2-inch adjustment. The bed 
area is 26 by 26 inches, and the press 
is operated at a speed of 50 strokes 
per minute. It is equipped with a 
full pneumatic clutch and brake unit 
having electrical push-button control 
for automatic operation. The frame 


Verson Allsteel Press of 150 Tons 
Capacity 


is of fabricated steel construction, 
designed to provide maximum stiff- 
ness with a high factor of safety. 
Various types of feed can be adapted 
to this press. 57 


Black & Decker 
Heavy-Duty Sander 


A heavy-duty sander designed for 
constant production-line use with 9- 
inch abrasive disks has been added 
to the line of tools made by the Black 
& Decker Mfg. Co., Towson, Md. 
The universal motor and new spin- 
dle lock for quick disk-changing are 


Heavy-duty Sander Brought out by 
Black & Decker Mfg. Co. 


To obtain additional information on equipment 
described on this page, see lower part of page 154. 


‘ 
AV 
Fee « 
> 
fe. 
| | 
AL 
N 
| 
» 
— 
| 
4 
= 
| 
92300 
2000 
4, 
+, 
: 
| 
* 


features of this sander designed to 
speed up metal-surfacing work. 
The no-load spindle speed is 5000 
R.P.M., the over-all length 19 1/2 
inches, and the weight 18 3/4 
pounds. . 58 


Westinghouse Multi-Breaker 


A multi-breaker for any normal- 
duty application that would other- 
wise require fuses or fuse-equipped 
switches has been brought out by the 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. This breaker 
is available in two types, the M-1 
and M-2. These 15- to 100-ampere, 
two- or three-pole breakers are in- 
tended for use on alternating-current 


Westinghouse Fuseless 
Multi-breaker 
circuits up to 230 volts. The sheet- 


steel dust-resistant enclosure has ten 
concentric knock-outs for conduit or 
cable connections. 

In operation, a bimetal thermai 
element actuated by overload or short 
circuit causes the breaker to trio. 
However, while the breaker trips im- 
mediately on short circuit or danger- 
ous overload, an inverse-time char- 
acteristic allows it to remain closed 
during temporary harmless over- 
loads. An indicator shows when the 
multi-breaker is tripped. 59 


Light-Weight Flexible 
Air Hose 


A light-weight air hose, made in 
1/2- and 3/4-inch sizes, that is so 
flexible that the 1/2-inch size can be 
bent to a 3-inch radius without col- 
lapsing or cutting off the air supply 
has been placed on the market by 
the B. F. Goodrich Co., Akron, Ohio. 


This hose has been designed to com- 
bine strength and efficiency with 
minimum weight and ease of hand- 
ling. It is particularly adapted for 
use with pneumatic tools. The two- 
braid construction can easily with- 
stand working pressures of from 80 
to 125 pounds, the safety factor be- 
ing more than 5 to 1 under a work- 
ing pressure of 125 pounds... 69 


Cabinet Pedestal for Bench 
Type Drill Grinder 


William Sellers & Co., Inc., Phila- 
delphia, Pa., has brought out a ped- 
estal or cabinet with a work space 
approximately 13 inches wide by 30 
inches long on which the bench type 
drill grinder of this company’s man- 
ufacture can be mounted. The top 
of the pedestal is approximately 31 
inches from the floor. 

The main pedestal is constructed 
of sheet steel, sufficiently heavy and 
braced to form a vibrationless mount 
for the machine. A _ hinged steel 
door, with fastener, provides access 


Colonial Single-Ram 


Work-tables and rams of larger 
size and new streamline design are 
features of an improved standard 
line of single-ram broaching ma- 
chines now being introduced on the 
market by the Colonial Broach Co., 
147 Jos. Campau Ave., Detroit, 
Mich. Each machine of this line is 
adapted to a wider range of tooling 
than previous models. Peak capa- 
cities have been increased to give 
ample reserve power when operat- 
ing at normal rated capacities. The 
normal capacities of the eleven 
standard models range from 3 tons 
and 36-inch stroke up to 25 tons and 
66-inch stroke. 

The column widths have been in- 
creased, giving better support for 
the wide bars frequently handled. 
The work-platen has also been made 
wider. The main drive motor is 
now mounted inside the column. 

Improvements in the receding 
table mechanism provide for the in- 
stallation of chip wipers, which pro- 
tect the bearing surfaces of the 
moving platen.  Finish-machined 
pads are now provided on the front, 
as well as on both sides, of the 
table for mounting auxiliary units, 
such as cams, used to automatically 
operate clamps. The pads are also 
used to support jacks on the fix- 
tures. 

30th dual safety control and 
emergency knee bar for stopping 


To obtain additional information on equipment 
described on this page, see lower part of page 154. 
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Cabinet Pedestal for Drill a 
Made by William Sellers & Co. 


to the storage base for attachments 
and supplies. The top and shelves 
are made of suitable material, pref- 
erably wood, to absorb vibration and 
avoid marring tools and attachments. 
The weight of the pedestal is about 
175 pounds. 61 


Broaching Machines 


the machine quickly are supplied. 
All machines are hydraulically con- 
trolled. The automatic force-feed 
lubrication system for the receding 
table bearings and the ram bearings 
has also been improved. A sight- 
gage for the lubrication system is 
mounted on the face of the column 
above the platen. 


Colonial Broaching Machine 
Built in Eleven Models 
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Greater chip room and coolant 
capacity have been obtained in the 
new machine without increasing 
their over-all height. All machines 
are equipped with heavy-duty, large- 
volume coolant pumps. 62 


Lincoln Two-Wheeled Trailer 
for Welding Machine 


A two-wheeled, light-weight, pneu- 
matic-tired strailer on which arc- 
welding machines can be mounted to 
facilitate rapid movement in the 
shop, yard, or on the road, has just 
been brought out by the Lincoln 
Electric Co., 12818 Coit Road, Cleve- 
land, Ohio. Either Lincoln SAE 
200- to 600-ampere, alternating- 
current, motor-driven arc welders 
or Type SA 200 special engine- 


Lincoln Trailer for Welding 
Machine 


driven arc welders like the one 
shown in the accompanying illustra- 
tion can be mounted on the trailer 
for road-towing at speeds up to ap- 
proximately 30 miles per hour. The 
trailer can be hitched to an indus- 
trial truck, and can be easily re- 
moved by hand. It is of low under- 
slung design, with a narrow 31-inch 
tread, and is of arc-welded steel 
construction throughout. 

The combination tow-bar and 
standing support has a_ hand-oper- 
ated ratchet arrangement for lock- 
ing the support arm in position. The 
complete unit is 66 inches long, 42 
inches wide, 16 inches high, and 
weighs 282 pounds. The tires are 
16-inch by 5.50-inch, four-ply. — 63 


Air-Operated Vise 


Production Devices, Inc., 213 Com- 
stock Bldg., East Hartford, Conn.. 
have recently introduced on the mar- 
ket an air-operated vise known as 
the “Airlox Junior.” This vise is 
so constructed that all gripping is 
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Air-operated Vise Made by 


Production Devices, Inc. 


done over the approximate center of 
the vise. The mechanism is enclosed 
within the vise body, and thus is 
shielded from any contact with 
chips, dirt, coolants, etc. 

The vises are regularly supplied 
with No. 1 B&S jaw-hole spaciny 
and soft jaw faces. They can also 
be provided with undrilled jaw cast- 
ings for fitting to jig faces. The 
opening and closing movements of 
the jaws can be synchronized with 
the movements of a milling machine 
table or drill press spindle, thereby 
eliminating all manual operation of 
the vise. The over-all dimensions 
are: Length. 10 inches; width, 5 7/8 
inches; and height, 4 3/4 inches. 
The maximum opening between the 
jaws is 2 1.8 inches, and between 
the jaw faces, 3 inches. The weight 
is approximately 25 pounds. 64 


Aro High-Speed Turbine 
Type Grinder 


Among the new tools’ recently 
added to the line made by the Aro 
Equipment Corporation, 115 Madi- 
son St., Bryan, Ohio, is a_high- 
speed, pneumatic, turbine type 
grinder which attains a_ spindle 
speed of 80,000 R.P.M. with wheels 
up to 3/8 inch in diameter. This 
tool is light and small, and can be 
held in the hand like a pencil or 
mounted for toolpost grinding op- 
erations. 65 


Aro High-speed Pneumatic 
Grinder 


Electronic Welding 
Contactor 


An electronic welding contactor 
for use with timing equipment em- 
ployed in  spot-welders being 
placed on the market by the West- 
inghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. This unit, known 
as the SW 150 Weld-O-Trol, is de- 
signed for  spot-welding applica- 
tions. The welding current is han- 
dled at an extremely high rate of 
interruption by two heavy-duty, 
water-cooled ignitron tubes. The 
tubes are held by water-cooled 
clamps made of copper tubing cast 
in a heat-conducting alloy. Provi- 
sions are made for the removal of 
tubes without dis-urbing the water 
connections. A thermostat mounted 
on the ccoling clamps protects the 


Westinghouse Electronic Welding 


Contactor 


tubes against high temperatures 
that may be caused by failure in the 
water supply. 

All auxiliary controls are mounted 
inside the Weld-O-Trol steel cabinet 
door to permit accessibility and yet 
allow physical separation from the 
power circuit. Ample space is pro- 
vided for power and control leads. 
This unit is readily adapted for use 
with heat control and with either 
synchronous or  non-synchronous 
weld timers, including sequence con- 
trolling equipment. _. 66 


Morse Indexing and 
Free-Wheeling Clutches 


The indexing and free-wheeling 
clutch manufactured by the Morse 
Chain Co., Ithaca, N. Y., is now 
available in twelve standard sizes 
with torque capacities ranging from 
26 to 6300 foot-pounds. This clutch, 
designed as shown in the accompany- 
ing illustration, is, in effect, a self- 
contained ratchet having an infinite 


To obtain additional information on equipment 
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number of teeth. It is particularly 
suited for use as a ratchet for vari- 
ous feed mechanisms, and has been 
designed to provide positive index- 
ing control for practically every type 
of ratcheting operation. It is being 
used extensively on various roll- 
feeding installations for feeding 
steel, rubber, leather, and felt stocks 
in a wide range of sizes, and in 
round, square, triangular, flat, and 
rectangular shapes. 

The uniform and accurate index- 
ing of loads permits a high rate of 
feed and provides closer punching 
and more pieces per given length of 
stock with less scrap. Varying the 
speed and adjusting the length of 
the index strokes to accommodate 


Free-wheeling Clutch Used as a 
Ratchet in Feeding Mechanisms 


different kinds of stocks is accom- 
plished by one machine adjustment. 

Power is transmitted from an in- 
ner hub or driving member by a sys- 
tem of positive gear-actuated cams. 
These closely spaced cams are moved 
into and out of engagement smoothly 
and instantaneously, yet they are as 
positive in action as a gear. 67 


Centering Chuck 


The Universal Engineering Co., 
Frankenmuth, Mich., has brought 
out a new tool known as a centering 
chuck, which, it is claimed, enables 
any medium-sized drill press to be 
employed as a centering machine. 
Bushings beveled at an angle of 45 
degrees form a conical surface that 
fits over the ends of the shafts to 
be centered. The chucks are fur- 
nished with a set of collets and 
bushings to fit the various sizes of 
center drills. The cone locates the 
shaft centrally and the bushing 
guides the center drill. There is a 
feed-out adjustment on the chuck 
for regulating the depth of the cen- 


Centering Chuck Made by the 


Universal Engineering Co. 


ter-drilling operation, so that all 
centers will be of uniform depth. 
With this arrangement, it is only 
necessary to chamfer the burrs from 
the shaft in order to hold the cen- 
ters to a uniform depth within a few 
thousandths inch. 

Screw machine work that has been 
centered in one end can be _ set 
on a drill press with a center point, 
so that the opposite end can be cen- 
tered quickly. A convenient ar- 
rangement is provided for quickly 
removing center drills and guide 
bushings. 68 


Fastmatic Vise 


A vise in which smooth and rapid 
jaw traverse is obtained through an 
oil- or air-pressure operated piston, 
directly connected to the sliding jaw 
member, has recently been brought 
out by the Fastmatic Vise Co., 120 
Boylston St., Boston, Mass. The 
holding power between the fixed and 
movable jaws is regulated by the pis- 
ton pressure. Air pressure at 80 to 
100 pounds is usually taken from 
the air supply system. Air pressure 
from the pumps on individual ma- 
chines or from independent hydraulic 
pumps can also be employed. 

The movement of the piston is ap- 
proximately 1 inch. Various sizes 
of work are accommodated by setting 
the jaw in an initial position to suit 
the spacing desired by means of the 


Fastmatic Vise Operated by 
Oil or Air Pressure 


To obtain additional information on equipment 
described on this page, see lower part of page 154. 
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adjusting screw on the front end of 
the vise. For repetitive work, the 
original setting is maintained and 
the l-inch movement employed in 
opening and closing the jaws. 

The jaw movement is controlled 
by a valve which can be operated 
either by hand or foot, although the 
latter is generally preferred, sinc2 
it allows both hands of the workman 
to be free. The vise is available with 
a variety of hardened, soft, or 
formed jaws, and in a number of 
sizes. 69 


Magnetic V-Block 


The Brown & Sharpe Mfg. Co., 
Providence, R. I., has recently added 
a magnetic V-block—the No. 750D—- 


B&S Magnetic V-block of 


Permanent-magnet Type 


to its line of precision tools. This 
new V-block is of the permanent- 
magnet type. It is of a small and 
convenient size, with a width of 
2 1/2 inches, a height of 3 1/2 
inches, and a length of 6 1,4 inches 
over all. The vee has a capacity for 
holding work up to 1 3/4 inches in 
diameter. Iron or steel work of round 
or rectangular cross-section, as well 
as irregular-shaped pieces, can be 
held between and in contact with the 
sides of the V-groove. This block 
can be used for both wet and dry 
yvrinding. 

When the control knob is turned 
to the “on” position, the work is held 
firmly in the vee, and, if the V-block 
rests on a magnetically conductive 
surface, it is also held firmly to this 
surface. The work and V-block are 
both released when the control is 
turned off. The holding power can 
be regulated by giving the control 
knob a part turn, so that the work 
can be removed from or positigned 
in the vee without releasing the 
block from the conductive surface. 

The magnetic pull on the end of 
the V-block permits it to be held in 
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an upright position on a magnetic- 
ally conductive surface, as well as in 
the horizontal position. It does not 
become heated under any conditions, 
and the control can be left on as long 
as desired without damage to the 
block or work. The V-block has only 
one movable part, the magnet, which 
is made of a special alloy developed 
to retain its holding power in- 
definitely. This magnetic block is 
offered for sale only in the United 
States and its Territories. 70 


Korfund Vibration-Insulating 
Machine Mountings 


In addition to the line of natural- 
cork and steel-spring resilient 
mountings for reciprocating and 
rotating machinery, the Korfund 
Co., Inc., Long Island City, N. Y., 


Vibration-insulating Mounting 


Made by Korfund Co., Inc. 


is now making several types of vi- 
bration insulators employing rubber 
as a cushioning medium. These 
mountings are particularly adapted 
for use in small-engine and relatively 


light-weight machinery installa- 
tions. 
Load capacities for individual 


units range from 25 to 450 pounds. 
If necessary, two or more of these 
mountings can be combined in steel 
housings when greater load capa- 
cities are required. The circular 
compression type of mounting (not 
shown) is suitable for concentrated 
loads. Both the top and bottom steel 
sections of this type of 
mounting are securely 
bonded to the circular rub- 
ber stock. Load capacities 
range up to 1200 pounds 
per mounting. If desired, 
this unit can also be used 
as a shear-mounting by 
bolting the baseplate in a 
vertical position. 

Koérfund rubber mount- 
ings are also available in 
extended structural inte- 
gral bases. Thus a com- 
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mon sub-base for driving and driven 
machinery can be provided with 
which accurate alignment between 
two machines can be maintained. No 
other integral base is necessary, and 
uniform load distribution is attained 
by correctly spacing the isolators 
within the steel members. 71 


Thor Extra-Light 


Riveting Hammer 


An extra-light pneumatic riveting 
hammer, designated the 3-Z, which 
is designed for driving 5/32-inch 
Dural rivets in the assembling of 
certain light types of aircraft, has 
been brought out by the Independent 
Pneumatic Tool Co., 600 W. Jackson 
Blvd., Chicago, Ill. This riveter is 
of the “slow-hitting’” hammer type, 
built for efficient operation and sus- 
tained uniformity of power over a 
long period. 

It will also drive 3/32-inch soft 
iron and 3/16-inch aluminum rivets. 
The riveting hammer has a 3/8-inch 
bore and a 3-inch stroke, and is 
made with five different styles of 
handles. . 72 


Williams Striking-Face 
“Superrench” 


J. H. Williams & Co., 225 Lafay- 
ette St., New York City, have re- 
cently added a new wrench to their 
line of “Superrenches.” This wrench 
is particularly adapted for heavy 
work in close quarters where large 
nuts must be set up tight or “frozen” 
nuts must be loosened. The offset 
head provides ample clearance. 

The wrench is available in ten 
sizes with twelve-point openings, 
1 1/16 to 2 3/4 inches for U. S. 
Standard nuts in sizes from 5/8 
inch to 1 3/4 inches. It is drop- 
forged from chromium-molybdenum 
steel, and heat-treated to withstand 
hammer blows on the striking faces 
of the box-shaped end. The finish 
is baked gray enamel. 73 


Williams “‘Superrench’”’ Designed for Heavy 


Work in Close Quarters 


Flexarc Welder Built by West- 
inghouse Electric & Mfg. Co. 


“Midget Marvel” 
Flexarc Welder 


The Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., has 
brought out a Flexarc welder known 
as the “Midget Marvel WT-1” for 
use in welding light-gage metal, 
castings, and drive-shafts, and for 
general maintenance and light pro- 
duction work. This alternating-cur- 
rent welder is furnished complete 
with all accessories, including pri- 
mary cable for connection with the 
power line, electrode lead and holder, 
work lid, helmet, and a supply of 
electrodes. 

Sensitive adjustment of the weld- 
ing current over a range of from 20 
to 140 amperes is provided. The full- 
load rating is 110 amperes, 30 min- 
utes, 30 load volts, when used on 
220-volt, 60-cycle lines. The unit is 
approximately 14 1/2 by 12 1/8 by 
20 inches in size, weighs 160 pounds, 
and is supported on casters. 74 


“Univertical” High-Speed 
End-Milling Machine 


A compact, vertical type, high- 
speed end-milling machine known as 
the “Univertical,’”’ which can be used 
for such operations as drilling, bor- 
ing, contour milling and light grind- 
ing, has been brought out by the 
Univertical Machine Co., 620 St. 
Antoine St., Detroit, Mich. 
The swivel head is gradu- 
ated to a range of adjust- 
ment 90 degrees right 
or left of the vertical po- 
sition. Precision milling 
operations on __ intricate 
work can be performed by 
the adjustable head, which 


has four spindle speeds 
ranging from 850 to 3400 
R.P.M. 


The spindle collet has a 
capacity for holding 
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straight-shank cutting tools from 
1/8 to 5/8 inch in diameter. 
The table is 24 by 4 7/8 inches, 
and has two 1/2-inch wide slots. It 
has a longitudinal travel of 17 
inches, a cross travel of 7 inches, and 
a vertical travel of 10 inches. All 
table movements are graduated to 
0.001 inch. The distance from the 
center of the spindle to the column 
is 6 1/2 inches. The 1/4-H.P., heavy- 
duty, ball-bearing motor has a speed 
of 1730 R.P.M. and operates on 60- 
cycle current. It is adapted for 
either 110 or 220 volts. The bench 
model has an over-all height of 44 
inches, while the floor model has an 
over-all height of 70 inches..___.75 


Miller Industrial Type 
Welders 


Four models of industrial type 
welders, designed for manual or 
automatic production welding, are 
available in a new line brought out 
by the Miller Electric Mfg. Co., 
Inc., Appleton, Wis. These welders 
are of the transformer type with 
built-in power factor correction, de- 
signed to reduce current consump- 
tion. They answer a twofold pur- 
pose for, when not in use as arc- 
welders, they can be employed to 
correct the power factor of existing 
installations, and thus reduce heat- 
ing of the power circuit. 

The welders are built to conform 
to the N.E.M.A. standards, and em- 
ploy Class B_ insulation—that is, 
asbestos and Fiberglas. The welders 
have two open-circuit voltages of 80 
and 100 volts. This permits the 
operator to choose the correct volt- 


Miller Arc Welder 


age for the work being performed. 
The higher voltage is an advantage 
when welding with alloy electrodes, 
giving a smoother, more stable are. 
The lower voltage is sufficient, how- 
ever, for all general work. 

The amperages shown by the in- 
dicator at the front of the cabinet 
can be adjusted without breaking 
the arc by simply turning the ball- 
crank handle. With these alternat- 
ing-current welders, difficulty with 
magnetic blow, slag pockets, or 
grain structure is eliminated, and 
strong, dense welds are obtained. 
The welders are built in 300-, 400-, 
500-, and 600-ampere sizes. 


Jig Clamps Brought out by 
Products Engineering Co. 


“Peco” Jig Clamps 


A line of high-leverage, quick- 
acting jig clamps has just been 
placed on the market by Products 
Engineering Co., 416 S. Robertson 
Blvd., Los Angeles, Calif. The com- 
plete line of five clamps, made in 
various sizes, has been designed to 
meet practically all manufacturing, 
fabricating, and tool requirements. 
The clamps consist of combinations 
of hot- and cold-rolled steel pieces. 

The quick-action clamp shown at 
the left in the illustration is made 
in large, medium, and small sizes 
for light-duty drill and assembly 
jigs. The second type (not shown) 
is a jig draw-clamp for tightening 
or stretching formed sheet material 
over a drill or trim jig to insure ac- 
curate alignment. 

The third, or knife type, clamp is 
designed for powerful clamping 
action on two-part jigs. An eccentric 
arrangement allows 1/8 inch adjust- 
ment for distortion due to welding. 
After adjustment, the eccentric can 
be tack-welded for security and 
rough usage. The fourth type is a 
toggle clamp made in five sizes. The 
lower member can be bent to the 
shape required to clear obstacles 
and to reach the desired position. 


To obtain additional information on equipment 
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The fifth type, shown at the right 
in the illustration, is made in five 
sizes and is designed for a large 
variety of applications on jigs and 
fixtures. 


* * * 


Windowless or “Blackout” 
Factories Increasing 
in Number 


A one-story windowless “black- 
out” factory of 225,000 square feet 
of floor space, to be used by the Gen- 
eral Electric Co. for the manufac- 
ture of superchargers for military 
airplanes, has just been erected at 
Everett, near Lynn, Mass. The 
plant, having no daylight, is uni- 
formly lighted by fluorescent lamps 
which come the nearest of any artifi- 
cial source of light to duplicating 
the rays of the sun. The working 
space is lighted uniformly with 50 
foot-candles of light throughout the 
plant, thus eliminating shadows. 

The plant is also air-conditioned, 
so that on the hottest days in sum- 
mer, the temperature will be at least 
12 degrees lower inside the building 
than outside. Approximately 100,000 
cubic feet of fresh air per minute, 
four times that required by the 
State health authorities, is circulated 
by means of large ducts to all parts 
of the building every hour. The 
uniform temperature in the build- 
ings is of importance because of the 
character of the product manufac- 
tured which, in certain instances, is 
required to be finished to limits of 
0.0001 inch. For such precision 
manufacture, sudden changes in 
temperature would be undesirable. 


* * * 


Machine Tool Production 
Continues to Increase 


Machine tool shipments for June 
increased to $63,400,000, compared 
with $60,800,000 for May of this 
year and $34,000,000 for June, 1940. 
This is at the rate of $760,000,000 
a year, which means that, since 
shipments are expected to continue 
to mount steadily, the total produc- 
tion for 1941 is likely to exceed the 
previously announced goal of $750,- 
000,000. According to the National 
Machine Tool Builders’ Association, 
the entire production of the indus- 
try is now devoted to national de- 
fense purposes and aid to Britain. 
The industry has practically doubled 
its rate of production within the last 
twelve months. 
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Means to Prevent a Shortage in Nickel 


CCORDING to D. A. Uebelacker, 
of the Nickel Section of the 
Office of Production Management, 
the current demand for nickel each 
month is in the neighborhood of 
21,000,000 pounds, of which about 
12,500,000 pounds are for defense 
requirements. As the amount of 
nickel available at the present time 
is about 153000,000 pounds a month, 
this leaves a deficiency of approxi- 
mately 6,000,000 pounds monthly. It 
is hoped that this deficiency can be 
made up in large part through the 
proper conservation and return to 
the nickel producers of nickel steel 
and other nickel-alloy scrap. It is 
of importance that users of nickel 
steel segregate and classify their 
scrap, so that the nickel can be 
effectively recovered. 

In a letter sent out by the Office 
of Production Management, the fol- 
lowing statements were made: 

“To assure an adequate supply of 
alloying elements for the production 
of alloy iron and steel in carrying 
out the Defense Program, it is neces- 
sary that prompt steps be taken 
to more completely conserve the 
alloy content of alloy iron and steel 
scrap. 

“In many manufacturing plants 
at least 20 to 40 per cent of the alloy 
steel delivered by steel producers or 
distributors is lost as scrap during 
conversion into finished products, 
and in some industries this scrap 
loss runs as high as 70 or 80 per 
cent. Much of the alloy content of 
such scrap is at present being per- 
manently lost for alloying use when 
it becomes mixed with other steel or 
metal scrap. This is particularly 
true in the case of machine turnings 
or chips, forgings, flashings, etc., 
and to a lesser extent in the case of 
heavier melting scrap, such as bar 
ends, large punchings and _ rejec- 
tions. A similar situation exists in 
plants using alloy irons. The Office 
of Production Management, accord- 
ingly, requests all manufacturers 
processing alloy iron and steels to 
take prompt steps to insure the 
proper segregation and_ identifica- 
tion of their scrap and the return 
of such scrap in acceptable and 
usable form free from contamina- 
tion, either direct to their suppliers 
or to their scrap-metai dealers. 

“As far as steel scrap is con- 
cerned, the following grouping is 
suggested for proper utilization: 

(1) Chrome-nickel base alloys 
should be graded according to their 
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content of nickel, carbon, stabilizing 
elements and elements added for 
machinability. 

(a) Nickel: Over 1 to 7 per 
cent; over 7 to 10 per cent; over 10 
to 22 per cent. 

(b) Carbon: 0.08 per cent 
maximum; over 0.08 per cent. 

(c) Stabilizing elements: Each 
alloy such as molybdenum, titanium, 
and columbium should be kept sep- 
arate. 

(d) Elements added for ma- 
chinability. 

1. Sulphur, phosphorus, 
and selenium, each 0.035 per cent 
maximum. 

2. Sulphur, phosphorus, 
and selenium, any one over 0.035 
per cent; each element should be 
kept separate. 

(2) Chromium-base alloys. 

(a) Chromium: 12 to 14 per 
cent; over 14 to 18 per cent; over 
18 per cent. 

(b) Carbon: 0.15 per cent 
maximum; over 0.15 per cent. 

(c) Elements added for ma- 
chinability. 

1. Sulphur, phosphorus, 
and selenium, each 0.035 per cent 
maximum. 

2. Sulphur, phosphorus, 
and selenium, any one over 0.035 
per cent. 

“Lower alloy content grades of 
steel should be similarly segregated 
and identified by alloy content, in 
the following suggested groups: 

Group 1—2500 series (4.75 to 
5.25 per cent nickel). If available 
only in small quantity, mix with 
Group 1-A. 

Group 1-A—2300 series (3.25 to 
3.75 per cent nickel). If available 
only in small quantity, mix with 
Group 1. 

Group 2—3300 series (3.25 to 
3.75 per cent nickel; 1.25 to 1.75 per 
cent chromium). 

3400 series (2.75 to 3.25 per cent 
nickel; 0.60 to 0.95 per cent chro- 
mium). If available only in small 
quantity, mix with Group 4. 

Group 2-A—3200 series (1.50 to 
2.00 per cent nickel; 0.90 to 1.25 per 
cent chromium). 

3100 series (1.00 to 1.50 per cent 
nickel; 0.45 to 0.75 per cent chro- 
mium). The steels in this series 
should be segregated individually if 
available in quantity; otherwise, 
this group is intended to apply in 
general to low nickel content (2 per 
cent and under) steel scrap. 

Group 3—4800 series (3.25 to 


3.75 per cent nickel; 0.20 to 0.30 
per cent molybdenum). If available 
only in small quantity, mix with 
Group 3-A, Group 2, or Group 4, ac- 
cording to which group of scrap 
predominates, and in the order of 
preference stated. 

Group 3-A—4600 series (1.65 to 
2.00 per cent nickel; 0.20 to 0.30 per 
cent molybdenum). If available only 
in small quantity, mix with Group 3 
or Group 4. 

Group 4—4300 series (1.65 to 2.00 
per cent nickel; 0.60 per cent chro- 
mium; 0.20 to 0.30 per cent molyb- 
denum). Other combinations of 
nickel, chromium, molybdenum, or 
nickel, chromium, molybdenum, van- 
adium are included in this group. 

Group 5—4100 series (0.45 to 
1.10 per cent chromium; 0.15 to 0.30 
per cent molybdenum). 

Group 6—6100 series (0.80 to 1.10 
per cent chromium; 0.10 per cent 
minimum vanadium). 

Group 7—5100 series (0.50 to 1.20 
per cent chromium). 

Group 7-A—5200 series (0.45 to 
1.65 per cent chromium; 0.90 to 1.15 
per cent carbon). 

Group 8—4000 series and other 
carbon-molybdenum steels (0.15 per 
cent minimum molybdenum). 

Group 9—Chromium-molybdenum 
oil-refinery scrap. 

“When higher alloy content grades 
are mixed with those of lower alloy 
content, the calculated recovery of 
alloy in remelting at the steel mill 
is lowered, and the best utilization 
of the scrap is therefore impaired. 

“Alloy scrap of special chemistry 
not covered by the foregoing stand- 
ardized grades should be segregated 
and returned to the maker or dis- 
posal arrangement made on his ad- 
vice. 

“The proper segregation and iden- 
tification of the various grades of 
heavy melting scrap is largely a 
matter of supervision and provision 
for adequate storage space, but light 
scrap such as turnings or chips in- 
volves baling or briquetting, as well 
as crushing or washing, if the cut- 
ting oil is to be recovered. Many 
plants should find it feasible to in- 
stall salvaging equipment to carry 
out these operations. In any event, 
it is recommended that every plant 
consult with its steel supplier as to 
the most appropriate measures to be 
adopted to assure that all alloy scrap 
is salvaged in a condition which will 
permit conservation and use of its 
alloy content.” 
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Important Part Played by Metal-Spraying 
in Repair Work 


The use of metal-spraying to 
effect quick, durable repairs where 
intensive corrosion and wear have 
taken their toll can now be said to 
be a thoroughly tried and tested 
procedure, resulting in considerable 
savings in time and in replacement 
of equipment. In many plants, this 
method of building up worn surfaces 
and covering those attacked by cor- 
rosion has been used over a period 
of years. Almost every kind of metal 
can be sprayed, in addition to hard 
rubber, synthetic rubber, and glass. 

By far the larger number of re- 
pairs, however, are made with rela- 
tively few materials—zine and tin 
alloys, stainless steel, manganese 
bronze, and hard rubber. Large, 
corroded tanks, worn shafts, and 
many other parts that have been 
subjected to severe service are fre- 
quently salvaged in this way. 

One of the most general applica- 
tions of metal-spraying is in the 
building up of worn journals of 
shafts. This, in fact, was one of the 
early applications of the method. In 
one case, the shaft of a coal crusher 
was repaired in this manner. The 
shaft was made of steel, the attached 
impeller of brass, and the casting 
of cast iron. The shaft had been 
subject to considerable corrosion 
from electrolytic action, as well as 
wear. It was removed and a length 
of about 8 inches of bearing surface 
was sprayed with stainless steel. 
Then the shaft was turned down to 
the correct size, the bearing ground, 
and the equipment put back into 
service. It has now been in opera- 
tion for over five years, and there 
are no appreciable signs of wear. 
The repair cost was about $75, 
whereas a new shaft would have 
cost approximately $400. 

In another case, the rotor of a 
centrifugal machine was badly worn 
on an end bearing surface. Stain- 
less steel was used in this case, also, 
for spraying over an angular area 
25 inches in circumference by 1 1/2 
inches wide. The time required for 
repairs was five hours—two hours 
for the preparatory sanding and 
spraying; one hour for machining; 
and two hours for grinding. A new 
shaft would have cost $110. 

The actual spraying operation is 
not difficult to learn, but since it is 
an art, the amount of air pressure, 
the size of the flame, and the amount 
of deposit to be sprayed are all fac- 
tors that must be learned by expe- 
rience. A few safeguards are neces- 
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sary to insure satisfactory results. 
After sand-blasting, the surface to 
be sprayed must be carefully pro- 
tected against contamination by 
moisture or even by small amounts 
of oil or perspiration which might 
be left through careless handling. 
Furthermore, satisfactory spraying 
cannot be accomplished when the air 
used has a humidity saturation of 
70 per cent or more. When the air 
is taken from an air-conditioned 
supply, this is automatically taken 
care of; but if the air is drawn in 
from the outside, frequent checks 
on temperature and humidity are 
necessary to avoid possible loss 
through spraying with too damp air, 
which would result in a poor bond. 
Aside from these few factors, metal- 
spraying is a relatively simple op- 
eration, and one that has well proved 
its worth. 


The equipment usually required 
for maintenance work consists of 
one or more spray guns, a sma!l 
sand-blasting machine, and neces- 
sary auxiliary equipment, including 
an air compressor and a ventilatiny 
fan. 

Among the metals frequently used 
for repair work are: Aluminum 
alloys, zinc alloys, and_ stainless- 
steel alloys. One aluminum alloy 
that has given good results consists 
of 0.7 per cent silicon; 1.3 per cent 
magnesium; 0.25 per cent chro- 
mium; and 97.85 per cent aluminum. 
A suitable zinc alloy consists of 1.00 
per cent copper; 0.10 per cent lead; 
0.005 per cent cadmium; 0.012 per 
cent iron; and 98.88 per cent zinc. 
The stainless-steel alloy may be com- 
posed as follows: 0.50 per cent cad- 
mium; 0.45 per cent manganese; 
0.040 per cent lead; 0.050 per cent 
sulphur; 3.00 per cent nickel; 0.75 
per cent chromium; and 95.21 per 
cent iron. 


Disston Opens New Armor Plate Plant 


Henry Disston & Sons, Inc., Phila- 
delphia, Pa., recently laid the cor- 
nerstone of a new $675,000 boiler 
house, a power addition to the 
Disston plant that will greatly aug- 
ment the firm’s production of saws 
and tools. Following this ceremony, 
the new U.S. A. Philadelphia Armor 
Plate plant was dedicated. The lat- 
ter plant was built and equipped by 
the Quartermaster and Ordnance 
Departments of the U. S. Army, 
with the Disston firm acting as con- 
sulting engineers. The Disston Com- 
pany will operate the new armor 
plate plant on a lease basis. This 
addition to the company’s facilities 
will practically triple its capacity 
for fabricating and heat-treating 
armor plate. 

The company shut down the plant 
at 2:45 P. M. so that its more than 
3400 employes could witness both 
events. William D. Disston, vice- 
president, acted as chairman of 
the ceremonies. S. Horace Disston, 
president, laid the cornerstone of 
the new boiler house and made the 
opening address. During his address 
he made a symbolic award of forty-, 
thirty- and twenty-year service pins 
to employes. Richard T. Nalle, vice- 
president in charge of production, 
gave a brief talk summarizing the 
firm’s activity in the production of 
armor plate since the first World 
War. 


Several officers of the United 
States Army were present at the 
ceremonies, including Lieutenant 
Colonel D. N. Hauseman, Executive 
Officer, Philadelphia Ordnance Dis- 
trict, U. S. Army, and Brigadier 
General C. T. Harris, Jr., Assistant 
Chief of Ordnance, U. S. Army, both 
of whom made addresses. The prin- 
cipal speaker of the day was C. 
Jared Ingersoll, Chief, Philadelphia 
Ordnance District. 


Westinghouse Self-Contained 
Air-Conditioning Unit 


A new self-contained air-condi- 
tioning unit known as the Type SU- 
20 Unitaire, especially designed for 
offices, residences, and similar appli- 
cations, has been developed by the 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. This new unit 
provides year-around air-condition- 
ing through the addition of a steam 
or hot-water heating coil for winter 
operation. It can be operated in the 
room to be air-conditioned or re- 
motely located with connected ducts 
if desired. The new air-conditioning 
unit is so completely self-contained 
that the installation work consists 
simply of making the necessary 
water and electrical connections. 


. 


SUPER SERVICE RADIAL 


FEATURES FATIGUE-LOWERING ADVANTAGES 


or 4 ARM 
9" COLUMN 


In all plants wherein production is practically limited 
to Defense material, machine tools must function not 
only with mechanical efficiency, but also with fatigue- 
lowering proficiency. The close-up photograph at the 
tight shows clearly the latter advantage on the 4' arm 
of the Super Service Radial in action on Navy equip- 
ment. Note that the rapid head traverse, the column 
control, the power elevation, the electric clamping for 
arm and column, the automatic depth stop—dall are 
actuated by low hung controls AT THE HEAD, from the 
operator's natural position. In addition, the wide range 
of speeds and feeds, the carefully engineered design 
for the maintenance of original precision, the extreme 
ease of operation make for guaranteed reliability in 
heavy defense production schedules. Bulletin R-21-A 
gives complete details. 


Close-up action photograph of the 4’ Arm 
SUPER SERVICE RADIAL in operation 
at the plant of the Northern Pump Com- 
pany, Minneapolis. The job calls for the 
precise drilling of holes in pump casings 


for the U. S. Navy. 
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NEWS OF THE 


INDUSTRY 


Canada 


Puitie N. Cooker, sales manager of 
the Norton Co. of Canada, Ltd., Hamil- 
ton, Ontario, has been appointed resi- 
dent manager, succeeding Robert C. 
Douglas, who died on May 29. Mr. Cooke 
has been with the Canadian plant from 
its beginning, having left Worcester in 
June, 1920, as one of the original 
Canadian-Norton organization. For the 
first few years he held the title of sales 
engineer, but for more than fifteen years 
his position has been that of sales man- 
ager. D. M. CuisHoum, of the Canadian 
sales organization, succeeds Mr. Cooke 
as sales manager. 


California 


W. A. FLErcHEeR has been appointed 
district sales manager of the western 
division of E. F. Houghton & Co., Third, 
American, and Somerset Sts., Philadel- 
phia, Pa., manufacturer of metal-work- 
ing products, oils, and leathers. His 
headquarters will be at 835 Harrison 
St., San Francisco, Calif., and his terri- 
tory will include California, Oregon, and 
Washington. Mr. Fletcher was formerly 
district sales manager of the company 
in Cleveland, and more recently, head 
of the Government Products Division. 


and Missouri 


TENNES, Jr., president of the 
Shafer Bearing Corporation, 35 E. 
Wacker Drive, Chicago, Ill., manufac- 
turer of radial-thrust roller bearings, 
has entered activé service as captain 
in the United States Army Air Corps, 
with permanent station at the Air Corps 
Advanced Flying School, Phoenix, Ariz. 
During the absence of Captain Tennes, 
the management of the corporation will 
be under the direction of John F. 
Ditzell, vice-president and general man- 
ager. The company is very active in 
the industrial phase of the National 
Defense effort, being engaged in sup- 
plying large quantities of bearings to 
aircraft manufacturers. 


Illinois 
M. J. 


F. V. MacArrnur has resigned as 
secretary and assistant treasurer of the 
Link-Belt Co., Chicago, IIll., after nearly 
fifty years of service. Harry E. KEt- 
LocG, treasurer and assistant secretary, 
has been elected secretary, and will now 
serve as secretary and treasurer. MEL- 
BOURNE P. ANDERSON, formerly general 
accountant, has been made assistant 
treasurer, and Henry C. OAkgs, stat- 
istician, becomes assistant secretary. 
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C. W. Pearsaty has been appointed 
general sales manager of the Ahlberg 
Bearing Co., Chicago, I1]., manufacturer 
of CJB ball bearings, pillow blocks, and 
Ahlberg ground bearings. Mr. Pearsall 
has been connected with the Ahlberg 
organization since 1919. He was previ- 
ously manager of distributor sales. 


HERMAN NELSON CorpPorATION, Moline, 
Ill., has purchased the entire assets and 
business of the AUTOVENT FAN AND 
BLower Co., Chicago, Ill., and will con- 
duct the business as the Autovent Fan 
and Blower Division of the corporation. 
The Autovent line includes centrifugal 
blowers and propeller exhaust and ven- 
tilating fans. 


Lorp Mrs. Co., Erie, Pa., manufacturer 
of bonded rubber mountings, has opened 
a district office at 4937 Laclede Ave., 
St. Louis, Mo. Grorce Harrinetron will 
be in charge of the office, and will rep- 
resent the company in southern Illinois, 
Indiana, Missouri, Kansas, and the 
Southwest. 


Michigan and Wisconsin 


PROGRESSIVE WELDER Co., 3050 E. Outer 
Drive, Detroit, Mich., manufacturer of 
resistance welding equipment, has ex- 
panded its service and sales organiza- 
tion by the establishment of eight 
branch offices located in the major in- 
dustrial areas. Six additional offices 
are provided by independent distrib- 
utors handling sales and service on the 
company’s line of welding machines 
and equipment. 


MIcHIGAN Toot Co., East MeNichols 
Road, Detroit, Mich., announces that to 
eliminate misunderstandings, the des- 
ignation of “worm-gearing” in connec- 
tion with the double-enveloping Cone- 
Drive type of gearing made by the com- 
pany is being discontinued. The an- 
nouncement includes a change in name 
from the former Cone Worm Gear Divi- 
sion of the company to Cone Drive Di- 
vision. 


EpWIN FIsHeR, who has been man- 
ager of the Jefferson Ave., Detroit, 
branch of the Cadillac Motor Car Co. 
for the last four years, has joined the 
Progressive Welder Co., Detroit, Mich., 
in an executive sales capacity. In his 
new connection, Mr. Fisher will assist 
in the development of sales of the com- 
pany’s resistance welding equipment in 
the middle-western area. 


MicHuicAN Toot Co., East McNichols 
Road, Detroit, Mich., announces that 
the production of Cone-Drive gearing is 


now under way in the newest addition 
to the company’s plant. The new build- 
ing is of one- and two-story combina- 
tion construction, and will be devoted 
exclusively to Cone-Drive speed reducer 
production. 


L. Bruce GRANNIS has been elected 
vice-president in charge of sales of the 
Anker-Holth Mfg. Co., Inc., Port Huron, 
Mich., manufacturer of air chucks and 
cylinders. Leo T. Netmow been 
elected vice-president in charge of engi- 
neering and production. 


JAMES W. PARKER, Vice-president in 
charge of engineering of the Detroit 
Edison Co., Detroit, Mich., has been 
nominated for president of the Amer- 
ican Society of Mechanical Engineers 
to serve for the year 1942. 


TayLor Mrc. Co., manufacturer of bal- 
ancing machines, sensitive drilling ma- 
chines, and drill presses, announces that 
the company has moved into its new 
plant, which has just been completed at 
3056 W. Meinecke Ave., Milwaukee, 
Wis. 


New England 


CLovER Mrc. Co., Norwalk, Conn., 
manufacturer of coated abrasives, and 
lapping and grinding compounds, an- 
nounces the addition of L. P. O'NEILL 
and L. W. KILpatTrick to its sales force. 
Mr. O’Neill will cover the Chicago ter- 
ritory, and Mr. Kilpatrick will cover 
the states of North and South Dakota, 
Minnesota, and northern Iowa. GERALD 
R. Barrett has been transferred from 
the metropolitan New York area to 
Boston, and will serve the New Eng- 
land territory. 


Norton Co., Worcester, Mass., manu- 
facturer of grinding machines, grinding 
wheels, and other abrasive products, 
has appointed Pau, director of 
purchases. Mr. Fielden has been con- 
nected with the company for twenty: 
one years as assistant credit manager 
and credit manager. JoHn MILLER will 
succeed him as credit manager. 


New Jersey 


JAMES A. Trait has joined the Hyatt 
Bearings Division, General Motors Sales 
Corporation, Harrison, N. J. Mr. Trail 
has been an associate professor in me- 
chanical engineering at the A. & M. 
College of Texas for several years. He 
will cover the southwest territory, mak- 
ing his headquarters at Dallas, Tex. A. 
J. Swister, who formerly handled this 
territory, has been transferred to the 
western division headquarters in Chi- 
cago. 


CARLETON REYNELL has been appointed 
general manager of purchases and traf- 
fic for the Worthington Pump and Ma- 
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Harrison, N. J. 


chinery Corporation, 
Freperric W. THomMas has been made 
assistant general manager of purchases, 
and DEAN K. CHApBouRNE assistant 
general manager of traffic. 


New York 


GPNERAL Evectric Co., Schenectady, 
N. Y., announces plans for the construc- 
tion of two new plants for the manu- 
facture of propulsion equipment for 
merchant ships. The plants will be 
situated in Erie, Pa., and Lynn, Mass., 
the Erie plant manufacturing turbines 
and the Lynn plant reduction gears. 
They will be financed by the Defense 
Plant Corporation under a lease agree- 
ment. The two plants will add about 
475,000 square feet of floor space for 
defense manufacture, and will employ 
2000 persons. With plant expansion 
already completed or under construc- 
tion, the new plants will make avail- 
able a total of 2,675,000 square feet of 
floor space. This expansion is more 
than one-third of the former size of the 
main G-E plant in Schenectady, N. Y. 
The greatest expansion is taking place 
in Schenectady itself, where 830,000 
square feet of floor space will have been 
added to the former 6,500,000 square 
feet. 


Dr. ArtHuUR S. ApAMs has been ap- 
pointed assistant dean, College of Engi- 
neering, Cornell University, Ithaca, 
N. Y. Dr. Adams went to Cornell a 
year ago from the Colorado School of 
Mines. For the past year he has been 
professor of mechanics, secretary of 
the Engineering Experiment Station, 
and director of the Engineering Defense 
Training Program in Buffalo, Elmira, 
Binghamton, Geneva, and Ithaca. 


CHARLES A. SIMMONS, JR., has been 
elected vice-president and general man- 
ager of the Simmons Machine Tool Cor- 
poration, Albany, N. Y. The firm is en- 


Charles A. Simmons, Jr., Vice- 
president and General Manager, 
Simmons Machine Tool Corpn. 
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gaged in the rebuilding field and also 
in the building of new machine tools 
for defense work. Charles A. Simmons, 
Sr., president of the company, is a 
member of the Tools Section of the 
OPM, and during his absence in Wash- 
ington for the last six months, his son 
has been directing the operation of the 
Albany plants. 


WILLIAM H. WINTERROWD, vice-pres- 
ident of the Baldwin Locomotive 
Works, Eddystone, Pa., CrarKE  F. 
FREEMAN, Vice-president of the Manu- 
facturers Mutual Fire Insurance Co., 
Providence, R. I., CLarnk B. Peck, man- 
aging editor of Railway Mechanical 
Engineering, New York City, and WIr- 
Lis R. Woorricu, dean of engineering 
and director of the bureau of engineer- 
ing research, University of Texas, 
Austin, Tex., have been nominated for 
vice-presidents of the American Society 
of Mechanical Engineers to take office 
at the coming annual meeting in De- 
cember. 


Lyon IRON Works, Greene, N. Y., 
manufacturers of hydraulic material- 
handling machinery, have recently com- 
pleted the construction of a plant that 
will increase the production floor space 
50 per cent. Additions have been 
equipped for raw stock storage, steel 
fabrication, welding, and final assem- 
bly. With these improvements and 
other plant rearrangement, the capa- 
city of the concern has been doubled. 


SHERMAN BARNES, in charge of the 
western New York territory of Ampco 
Metal, Inc., Milwaukee, Wis., has estab- 
lished new headquarters at 699 Poto- 
mac Ave., Buffalo, N. Y. 


Mavute Dirt & Toot Works announce 
the removal of their factory to 861 Jef- 
ferson Ave., Buffalo, N. Y. 


Ohio 


RUTHMAN MACHINERY Co., maker of 
Gusher coolant pumps, has just moved 
into a spacious new plant and office at 
1819 Reading Road, Cincinnati, Ohio. 
During the first month the building was 
occupied, the company increased its 
output 25 per cent, and it is expected 
that during the second month the out- 
put will reach a 40 per cent increase. 
The building is a two-story, reinforced- 
concrete and _ brick structure, with 
15,000 square feet of manufacturing 
floor space. An adjoining office building 
has 5000 square feet of floor space. With 
these new facilities, the company ex- 
pects to produce about 2000 coolant 
pumps a month. 


J. M. MANLEY, Jr., has been appointed 
personnel director of the Lodge & 
Shipley Machine Tool Co., Cincinnati, 
Ohio. Mr. Manley is widely known in 
the metal trades field in Cincinnati. He 
has been secretary of the Industria! 


J. M. Manley, Jr., Personnel 


Director of the Lodge & 
Shipley Machine Tool Co. 


Association of Cincinnati, the Cincin- 
nati unit of the National Metal Trades 
Association, and the Associated Foun- 
dries of Cincinnati for ten years. 


C. M. Maratra, who has been main- 
tenance engineer for the Timken Roller 
Bearing Co., Canton, Ohio, since 1921, 
has been appointed chief works engi- 
neer to fill the vacancy caused by the 
death of W. C. MAKLEY. WALTER F. 
GREEN, who has been with the engineer- 
ing department of the company since 
1935, becomes assistant works engi- 
neer. Purney L. Wricut, who has been 
connected with the organization since 
1938, will be plant engineer. 


Howarp J. Tarr has been appointed 
works manager of the Newark, Ohio, 
factory of the Holophane Co., Inc., 342 
Madison Ave., New York City, manu- 
facturer of lighting equipment. 


J. Eart Romer has been appointed 
district manager of the Cleveland office 
of Bliss & Laughlin, Inc., succeeding 
A. W. SCHULTZ. 


Pennsylvania 


DEAN Harvey, materials engineer of 
the Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., was elected vice- 
president of the American Society for 
Testing Materials at the convention of 
the Society held on June 24 in Chicago. 
Mr. Harvey has the degree of electrical 
engineer, and has been associated with 
tne Westinghouse organization § since 
1904 as design engineer and materials 
engineer. He was formerly chairman 
of the Pittsburgh district committee of 
the American Society for Testing Ma- 
terials. 


THomas F. Troxett has been elected 
treasurer and a director of the Copper- 
weld Steel Co., Glassport, Pa. 
formerly 


SIDNEY 


D. WILLIAMs, vice-president 
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The Model K Spiral Universal Dividing Head — a 
super-precision dividing instrument is built to pro- 
vide a long lifetime of production service. 

KEARNEY & TRECKER CORPORATION * Milwaukee, Wis., U. S. A. 
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in charge of steel sales, has been made 
executive vice-president in charge of 
the Warren, Ohio, division. WiL_ri1aAmM 
B. Kier, Jr., assistant secretary, has 
been made assistant to the executive 
vice-president. 


C. G. SkipMore, specialist on motor 
control for power plants, has been 
transferred from the New York office 
of Cutler-Hammer, Ine., Milwaukee, 
Wis., to the Philadelphia office of the 
company. 


INDUSTRIAL Propucts Co., manufac- 
turer of safety equipment, announces 
the removal of the company from 800 
W. Somerset St., Philadelphia, Pa., to 
larger quarters at 2820 N. Fourth St. 


JONES & LAUGHLIN STEEL Corpora- 
TION, Pittsburgh, Pa., is building a 120- 
by 275-foot addition to its wire rope 
plant at Muncy, Pa. A new office build- 
ing is also being constructed. 


Texas 


Harry McCoor, Jr., has been appointed 
south-western sales representative for 
the Steel and Tube Division of the Tim- 
ken Roller Bearing Co., Canton, Ohio. 
His territory will include Kansas, 
Louisiana, Oklahoma, Arkansas, and 
Texas, and his headquarters will be in 
Dallas, Tex. Mr. McCool previously 
served as superintendent of the Timken 
tube mill at Wooster, Ohio, but was 
transferred to the sales department of 
the Steel and Tube Division about five 
months ago. 


Electrically Heated Flying Suits 
for U. S. Army 


The first large-scale contract for a 
newly perfected electrically heated fly- 
ing suit to keep aviators warm at high 
altitudes has been awarded to the Gen- 
eral Electric Co., Bridgeport, Conn., by 
the United States Army Air Corps. 
These electrically heated flying suits are 
a remarkable achievement. They are 
designed to keep an aviator comfortable 
through a 130-degree range of temper- 
ature—from 70 degrees F. above zero to 
60 degrees below zero. The flying suit 
is wired throughout, and the amount of 
heat supplied electrically is controlled 
so as to be easily adjusted for changes 
in temperature. 

The new equipment is many pounds 
lighter than the sheepskin-lined garment 
that it replaces. The new suits give the 
aviator more freedom of action and ease 
in manipulating instruments, controls, 
and armaments. Furthermore, the whole 
outfit can be supplied at less cost to 
the Government. The General Electric 
Co. has been working for many months 
with Army technicians in developing 
and improving the new suit. 
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NEW BOOKS AND PUBLICATIONS 


ESSENTIALS OF SHOP MATHEMATICS. By 
Samuel Slade and Louis Margolis. 
194 pages, 5 1/4 by 7 1/2 inches. 
Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 
City. Price, $1.50. 

This book has been written to pro- 
vide a basic text in mathematics as ap- 
plied to the trades most commonly 
taught in trade and industrial schools 
and in the trade classes of junior high 
schools. The first chapter treats on 
mensuration of surfaces and volumes in 
great detail, and forms the basis for the 
chapters that follow. Automobile me- 
chanics, electric wiring, machine shop 
practice, printing, sheet-metal work, 
and woodwork are the trades covered, 
and in each case, the authors have in- 
cluded only the minimum of mathe- 
matics required by the _ intelligent 
worker in that trade. The book is suit- 
able for short courses covering one 
school year, and also for more advanced 
work where the courses are two years 
or more. 


TRAINING WORKERS AND SUPERVISORS. 
By Charles Reitell. 182 pages, 5 1/2 
by 8 inches. Published by the 
Ronald Press Co., 15 E. 26th St., 
New York City. Price, $1.50. 

This book is intended to aid the exec- 
utive or foreman in selecting and train- 
ing workers. The information given is 
based on experience and problems en- 
countered in actual practice. The book 
shows what has been accomplished by 
many companies in successfully meet- 
ing their needs for an expanded labor 
force of high quality and a competent 
supervising force. Part I discusses 
principles and methods for selecting 
new employes, covering such details as 
job ratings, the use of application forms, 
tests, and the technique of interview- 
ing. Part II outlines specific methods 
of training. Part III discusses the role 
of standards and their specific applica- 
tion to costs, to quality and quantity, 

and to planned operations. Part IV 

deals with human relations. 


SET-UP AND OPERATION OF Brown & 
SHARPE AUTOMATIC ScREW  Ma- 
CHINES. Series of fourteen booklets, 
6 by 9 inches. Distributed by the 
Brown & Sharpe Mfg. Co., Prov- 
idence, R. I. Price, 50 cents. 


These booklets are designed to aid 
beginners in screw machine operation. 
They contain general operating descrip- 
tions and useful tables for the Nos. 00, 
0, and 2 sizes of automatic screw ma- 
chines. Full instructions for sharpen- 
ing and adjusting all the commonly 
used tools are given. Twelve typical 
screw machine jobs are covered. The 
company is offering a Teaching Kit 


with orders of twelve or more sets of 
booklets, which consists of complete 
machine and attachment specifications, 
“Construction and Use of Automatic 
Screw Machines,” a booklet on “Screw 
Machine Tools,” and a general catalogue 
listing Brown & Sharpe screw machine 
equipment. 


INTRODUCTION TO WorKS PRACTICE. Pre- 
pared by a staff of technical experts 
under the direction of E. Molloy. 
104 pages, 5 1/2 by 8 3/4 inches. 
Published by the Chemical Publish- 
ing Co., Inc., 234 King St., Brook- 
lyn, N. ¥. Price. $2. 

This book has been prepared to serve 
as a practical guide to procedure in en- 
gineering production. It is intended 
for the young man who desires to fit 
himself for advancement to positions of 
greater responsibility in industry. It 
covers the three fundamentals to pro- 
gress in engineering work, namely, the 
ability to read an engineering drawing; 
knowledge of precision instruments, 
such as the micrometer and _ vernier 
caliper; and an acquaintance with prac- 
tical mathematics as_ required for. 
working out the calculations encoun- 
tered in shop work. 


INDUSTRIAL HEALTH PRACTICES. 76 pages, 
6 by 8 1/2 inches. Published by 
the National Association of Manu- 
facturers, 14 W. 49th St., New York 
City. Price, free to members of 
the Association; to others, 50 cents 
per copy. 

This booklet contains a report of 2 
survey of over 2000 industrial establish- 
ments covering health practices in in- 
dustry. It contains much valuable in- 
formation regarding the use and cost 
of health programs, as well as_ indus- 
trial physical examination practices. 


AN ANALYTICAL AND EXPERIMENTAL 
Srupy OF THE HyprauLtic Ram. By 
Wallace M. Lansford and Warren G. 
Dugan. 70 pages, 6 by 9 inches. 
Published by the University of 
Illinois, Urbana, IIll., as Engineering 
Experiment Station Bulletin No. 326. 
Price, 70 cents. 


FATIGUE TESTS OF WELDED JOINTS IN 
STRUCTURAL STEEL PLATES. 86 pages, 
6 by 9 inches. Published by the 
University of Illinois, Urbana, Il. 
as Engineering Experiment Station 
Bulletin No. 327. Price, $1. 


How INnvenrors Can Arp NATIONAL 
DEFENSE. 22 pages, 6 by 9 inches. 
Published by the United States De 
partment of Commerce, Washine- 
ton, D. C., as Information Bulletin 
No. 2. 
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Taylor-Wilson Mfg. Co., McKees Rocks, money. Making them by hand would have 


Pa., had an important defense contract been slow and very expensive. The DoAIl 
calling for forgings for large parts in the made the parts in 16 hours and this firm t 
foreground. Dies would have cost lots of calculates that the saving was $600. | 


TODAY'S MIGHTY PRODUCTION TOOL 


* When Precision Cutting is Essential 
* When Speed is a Big Factor 


DoAIll is doing First Aid service in large and small plants wherever metal is cut—to make molds, 
dies and special tools—on the production line in motor and aeroplane factories, arsenals, 
shipyards, etc. Takes the place of shaper, milling and lathe work. 


IMMEDIATE DELIVERY 


Every 40 minutes a DoAll comes off our fal 
assembly line. We are keeping up with the fl 
demand for these indispensable machine 
tools. All orders are given prompt attention. 


Let one of our trained men come to your plant and show 
you how the DoAll can cut time and costs for you. 


FREE—Literature and 158-page Handbook 
on Contour Machining. 


CONTINENTAL MACHINES, INC. 


1312 S. Washington Ave., Minneapolis, Minn. 7. 


. Associated with the DOALL COMPANY, Des Plaines, Ill., Manufac- 
A line of DoAlls in use at Canadian Fairchild Aircraft, Limited, Montreal, Que. turers of Band Saws and Band Files for DoAll Contour Machines. 
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COMING EVENTS 


SEPTEMBER 17-19—Annual conference 
of the NATIONAL INDUSTRIAL ADVERTISERS 
ASSOCIATION at the Royal York Hotel, 
Toronto, Canada. For additional in- 
formation, address National Industrial 
Advertisers Association, Inc., 100 E. 
Ohio St., Chicago, Ill. 


SerremMBer 25-26—National Tractor 
Meeting of the Sociery or AUTOMOTIVE 
ENGINEERS at the Schroeder Hotel, Mil- 
waukee, Wis. John A. C. Warner, secre- 
tary and general manager, 29 W. 39th 
St., New York City. 


OcroBER 6-11—ExXPoOsITION OF POWER 
AND MECHANICAL ENGINEERING at the In- 
ternational Amphitheater, Chicago, III. 
For further information, address Charles 
F. Roth, manager, Grand Central Pal- 
ace, New York City. 


OcrosER 12-15—Fall meeting of the 
AMERICAN Soctery OF MECHANICAL EN- 
GINEERS at Louisville, Ky. C. E. Davies, 
secretary, 29 W. 39th St. New York 
City. 


Ocroper 16-18—Semi-annual meeting 
of the AMERICAN Society oF Too” ENGI- 
NEERS at the Royal York Hotel, Toronto, 
Canada. Ford R. Lamb, executive secre- 
tary, 2567 W. Grand Blvd., Detroit, 
Mich. 


Ocroser 20-24—Twenty-third NATION AL 
MeraL CONGRESS AND EXposirion to be 
held in Convention Hall and Commer- 


cial Museum, Philadelphia, Pa. Further 
information can be obtained from W. H. 
Kisenman, secretary, American Society 
for Metals, 7301 Euclid Ave., Cleveland, 
Ohio. 


OcroBER 30-NOVEMBER 1—National Air- 
craft Production Meeting of the Society 
or AUTOMOTIVE ENGINEERS at the Bilt- 
more Hotel, Los Angeles, Calif. John A. 
C. Warner, secretary and general man- 
ager, 29 W. 39th St., New York City. 


DECEMBER 1-5—Annual meeting of the 
AMERICAN Socrery OF MECHANICAL EN- 
GINEERS at the Hotel Astor, New York 
City. C. E. Davies, secretary, 29 W. 39th 
St., New York City. 


JANUARY 12-16, 1942—Annual meeting 
of the Socrgry or AvTromorive ENGI- 
NEERS at the Book Cadillac Hotel, De- 
troit, Mich. John A. C. Warner, secre- 
tary and general manager, 29 W. 39th 
St., New York City. 


Proportion of War Orders 
in Industry 


Orders received by the General Elec- 
tric Co., Schenectady, N. Y., during the 
first six months of this year amounted 
to over $521,000,000, compared with 
$212,650,000 for the same period last 
year. Of the orders received during the 
first half of this year, those definitely 
known to cover national defense items 
amounted to $216,000,000. About $466,- 
000,000 worth of national defense orders 
have been received by the General Elec- 
tric Co., since the National Defense 
Program was instituted last year. 


OBITUARIES 


WARREN GILMAN JONES, president of 
the W. A. Jones Foundry & Machine 
Co., Chicago, Ill., died on June 6 at his 
home in River Forest, Ill., following a 
heart attack. Mr. Jones was well known 
in industrial and engineering circles. 
He was born in Chicago in 1890, and 
entered his father’s business in 1910, 
of which he had been president since 
1925. Mr. Jones is survived by his 
widow and three children, a daughter 
and two sons. 


JOHN W. SAVAGE, assistant to the pres- 
ident of the General Electric Co., and 
for more than twenty years closely asso- 
ciated with the company’s distribution 
and commercial research problems, died 
on July 9 at the Harkness Pavilion of 
the Rockefeller Medical Center, follow- 
ing a few months’ illness. Complica- 
tions resulting from an operation were 
the immediate cause of his death. He 
was forty-nine years old. 


* * 


Machines for Producing 
Continuous Hinges Wanted 


A metal products manufacturer would 
like to be placed in contact with the 
manufacturers of special machinery to 
produce “continuous hinges.” Any ma- 
chinery manufacturer interested is re- 
quested to communicate with Editor, 
MACHINERY, 148 Lafayette St., New York. 
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tric’s 


the 
Plant. 


Company's 


Allan Lampi (Left) 2400th Man 


to Graduate from General Elec- 


Apprentice Course for 


Machinists and Toolmakers, be- 
ing Congratulated by B. G. 
Tang, General Superintendent of 


Schenectady 
Mr. Lampi Became an 


Apprentice in 1937, after Grad- 
uating from High School. He 
Completed the G-E Course on 
June 18, and is Now a Machinist 
in the Company's Turbine De- 
partment at Schenectady 
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MACHINERY’S DATA SHEET INDEX—1 


February, 1937, to December, 1940, Inclusive 


Alloys, Properties of Aluminum Die- Cutting Fluids for Machining Opera- Forgings, Properties of Aluminum 
Casting, Feb. ’37...... saan + 339 tions, Aug. ’40, Sept. ’40, Oct. ’40 Alloy, Feb. ’37 Sats-0gaeeen «+ 339 
Alloys, Properties of Aluminum Per- 423 t0 427 Forgings, Standard Tolerances for, 
re) manent-Mold, Feb. ’37........ «++ 340 Cutting Tools, Single-Point, Feb. ’40, Oct. ’38, Nov. ’38.....++..379 to 382 
Alloys, of Mar. to 414 Forming Tool Blanks, Circular and 
Aluminum Die-Casting Alloys joe Die-Cesting Alloy ®, Properties of Full Thread, Tap Drill Sizes for Vary- 
A Aluminum, Feb. 339 - 
Alloy Forgings, Properties of, Feb. a é : ing Percentages of, Oct. ’40, Nov. 
Drill (Tap) Sizes for Varying Per- 
Properties of, Feb. ’37.........-. 340 D Grinding Wheels, The Selection of, 
Aluminum, Radii for Cold-Bendin ata for raftsmen nd 415, 416 
g Designers, Dec. ’37, Jan. ’38, 359 to 362 
Arc-Welded Joints, Types of and Sule Elements, Properties of the Chemical, — Materials, Data on, 
371 to 374 Fahrenheit, Temperature Conversion Helical Springs, Loads and Deflections 
Arc-Welding ‘Troubles, Causes and Table for Changing to Centigrade, of, Feb. ’38, Mar. ’38, Apr. ’38 A 
Cures of, Dec. 38, Jan. ’39, Feb. Aug. '37, Sept. '37.....0... 351 to 354 363 to 367 
Feeds and Speeds for Milling, Oct. ’37 ‘ ican Standard, Mar. ’37...... 341, 342 
Castings, Meehanite, Properties of, 355. 35 
yg Sept. 138 done to 378 Feeds and Speeds Recommended for Inconel, Monel, and Nickel, Mechan- 
ion 3 ik’ tite Machining R-Monel, July ’40..... 421 ical Properties of, in Forms Used 
“Compositions Feeds and Speeds Suggested for Drill- for Machining, June 420 
39 307 to 400 ing Monel, Nickel and Inconel, July Inconel, Monel and Nickel, Recom- 
ee An- Feeds, Speeds, and Cuts for Turning Turning in the Lathe, June ’40.... 419 
mn ts “4 346 in the Lathe, Recommended for Inconel, Monel, and Nickel, Suggested 
0 Centigrade, Temperature ieee a Nickel, and Inconel, June Feeds and Speeds for Drilling, July 
, for to Forging Metals, Physical Properties 
354 and Applications of, Sept. ’39, Oct. Joints, Types of Arc-Welded and 
Chemical Elements, Properties of the, 39, Nov. ’39, Dec. ’39, Jan. ’40 Their Applications, June ’38, July 
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MACHINERY’S DATA SHEET INDEX—2 
February, 1937, to December, 1940, Inclusive 


Loads and Deflections of Helical Nickel, Monel, and Inconel, Suggested Speeds, Feeds, and Cuts for Turning 
Springs, Feb. 738, ee 3s, Apr. Feeds and Speeds for Drilling, July Monel, Nickel, and Inconel in the 
"3B - 363 to 367 thin 422 Lathe, June 419 
Non-Ferrous Sheet Metal, Weight of Standard Screw Threads for "Hose 
O Machining Nickel and Nickel Alloys, in Pounds per Square Foot, Apr. Couplings, American, Mar. ’37.341, 342 
Machini rations, Cutting Fluids ‘ Feb, ’39 to June ’39, inclusive 
Pipe, Dimensions for Welded and 388 to 396 
423 to 427 Seamless Steel, Jan. ’40.......... 410 Standard Tolerances for Forgings, 
Pr 5 378 R-Monel, Recommended Feeds and Steel Pipe, Dimensions of Welded and 
Speeds for Machining, July ’40... 421 Seamless, Jan, ++ 410 
illing, Feeds and Speeds for, Oct. ¢ Rivets, American Standard Large, Steels, Cast, Typical Properties of An- 
"37 355, 35 Feb. 39 to June 39, inclusive nealed and Heat-Treated, May 
Monel, Nickel, and Inconel, Mechan- 388 to 396 345, 346 
ical Properties of, in Forms Used 
for Machining, June ’40.......-.. 420 crew Threads, American Standard for Tap Drill Sizes for Varying Percent- 
Monel, Nickel, and Inconel, Recom- Hose Coupling, Mar. ’37..... 341, 342 ages of Full Thread, Oct. ’40, Nov. 
mended Cuts, Feeds, and Speeds for Seamless and Welded Steel Pipe, Di- 40, Dec, '40.....- seeees - +428 to 432 
Turning in the Lathe, Juné ’40... 419 mensions of, Jan. ’40.......+.+.+- 410 ‘Temperature Conversion he for 
Monel, Nickel, and Inconel, Suggested selecti srindi , Changing Degrees Fahrenheit to 
Selection of Grinding Wheels, Degrees Centigrade, Aug. '37, Sept. 
= in Pounds per Square Foot, Apr. Oct. 38, Nov. ’38......- to 382 
Nickel and Nickel Alloys, Machining, 343° Tool Blanks, Circular and Dovetail 
Apr. 368 Single-Point Cutting Tools, Feb. ’40, Forming, June 37, July 37.347 to 350 
Nickel Cast Iron, Recommended Com- DIRE. "40 ceccccccccceccess 411 to 414 
positions, July ’39, Aug. 39.397 to 400 Speeds and Feeds for Milling, Oct. ’37 Welded and Seamless Steel Pipe, Di- 
re) Nickel, Monel, and Inconel, Mechan- 355, 356 mensions of, Jan, ’40........+++- 410 
ical Properties of, in Forms Used Speeds and Feeds Recommended for Welding Methods, Recommended Flame 
for Machining, June ’40......... 420 Machining R-Monel, July ’40..... 421 Adjustments, Welding Rods, and 
Nickel, Monel, and Inconel, Recom- Speeds and Feeds Suggested for Drill- Fluxes, May '40....++++e0e+: 417, 418 
mended Cuts,.Feeds, and Speeds for ing Monel, Nickel, and Inconel, Wrought-Aluminum Alloys, Properties 
Turning in the Lathe, June ’40... 419 422 Of, "BF 358 
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Adopted by the Lathe Group of the 
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MACHINERY’S DATA SHEETS 443 and 444 


SIMPLE TESTS FOR IDENTIFYING METALS—1 


a path with 
smooth sides 


break off from 
base metal 


harder to chip 
than cast iron 


White Gray Malleable Wrought Low-Carbon 
Cast Iron* Cast Iron Iron? Iron Steel and 
' Fracture Very fine, 
silvery white, 
silky crystalline 
formation 
Dark gray Dark gray Bright gray Bright gray 
Unfinished Evidence of Evidence of Evidence of Light gray; Dark gray; uF 
Surface sand mold; sand mold; very | sand mold; smooth forging marks 
dull gray dull gray dull gray may be notice- 
able; cast—evi- 
dences of mold 
Newly Rarely Fairly smooth; Smooth Very smooth Very smooth; 
Machined machined light gray surface; surface; bright gray 
Surface light gray light gray 
Appearance of Small broken Small partially | Chips do not Smooth edges Smooth edges 
Chip fragments broken chips, break short as where cut where cut 
but possible to in cast iron 
chip a fairly 
smooth groove 
é Size of 1/8 inch 1/4 to 3/8 inch | Can be con- Can be con- 
a | Chip tinuous if tinuous if 
4 desired desired 
Facility of Brittleness pre- | Not easy to chip | Very tough; Soft and easily | Easily cut or 
Chipping vents chipping because chips therefore cut or chipped chipped 


*Very seldom used commercially. {Malleable iron should always be bronze-welded. 


_MACHINERY’S Data Sheet No. 443, June, 1941 


Compiled by The Linde Air 
Products Co., New York City 


SIMPLE TESTS FOR IDENTIFYING METALS—2 


White Gray Malleable Wrought 
Cast Iron Cast Iron Iront Iron Cast Steel 
Speed of Moderate Moderate Moderate Fast Fast 
Melting 
(From Cold 
State) 
Color Change Becomes dull Becomes dull Becomes red Becomes bright | Becomes bright 
while red before red before before melting red before red before 
Heating melting melting melting melting 
i Appearance A medium film | A thick film A medium film | Oily or greasy Similar to 
of Slag develops develops develops appearance molten metal 
B with white lines 
| Action of Quiet; tough, Quiet; tough, Quiet; tough, Quiet; easily Quiet 
but can be but possible to but can be broken up 
broken up break it up broken 
Appearance Fluid and Fluid and Fluid and Liquid; Liquid; 
of Molten watery; watery; watery; straw color straw color 
Puddle reddish white reddish white straw color 
Action of Quiet; no Quiet; no Boils and leaves | Does not get Molten metal 
Molten sparks; sparks; blow-holes; viscous; sparks 
Puddle under depression depression surface metal generally quiet; 
Blowpipe under flame dis- | under flame dis- | sparks; interior | may be slight 
Flame appears when appears when does not tendency to 
flame is removed| flame is removed spark 
*Very seldom used commercially. {Malleable iron should always be bronze-welded. 


MACHINERY ’S Data Sheet No. 444, June, 1941 


Compiled by The Linde Air 
Products Co., New York City 
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MACHINERY’S DATA SHEETS 445 and 446 


SIMPLE TESTS FOR IDENTIFYING METALS—3 


Copper ont Monel Metal Nickel 
Fracture 
Very light gray | Red color Red to yellow Almost white 
Unfinished Dark gray; Various degrees | Various shades Smooth; 
Surface rolling or forg- | of reddish brown | of green, brown, dark gray 
ing lines may to green due to | or yellow due to 
be noticeable oxides; smooth | oxides; smooth 
Newly Very smooth; Bright copper Red through to | Very smooth; Very smooth; 
Machined bright gray red color dulls | whitish yellow; | light gray white 
Surface with time very smooth 
Appearance Fine grain Smooth chips; | Smooth chips; Smooth edges Smooth edges 
of Chip fracture; edges | saw edges saw edges 
lighter in color | where cut where cut 
than low-carbon 
steel 
& | Size of Can be Can be Can be Can be Can be 
a Chip continuous continuous continuous continuous continuous 
if desired if desired if desired if desired if desired 
Facility of Metal is usually | Very easily Easily cut; Chips easily Chips easily 
Chipping very hard but | cut more brittle 
can be chipped than copper 


MACHINERY ’S Data Sheet No. 445, July, 1941 


Compiled by The Linde Air 
Products Co., New York City 


SIMPLE TESTS FOR IDENTIFYING METALS—4 


Copper Monel Metal Nickel 

Speed of Fast Slow Moderate to Slower than Slower than 

Melting fast steel steel 

(From Cold 

State) 

Color Change | Becomes bright | May turn black | Becomes notice- | Becomes red Becomes red 

while red before and then red; ably red before | before melting before melting 

melting copper color melting 
may become 
more intense 
Z iA Similar to So little slag Various quan- Gray scum; Gray scum; 
= | of Sing molten metal that it is hardly | tities of white | considerable less slag than 
f noticeable fumes, though amounts Monel Metal 
bronze may not 
have any 

foo) 

Action of Quiet Quiet Appears as Quiet; hard to Quiet; hard to 

Slag fumes break break 

Appearance Lighter than Has mirrorlike | Liquid Fluid under Fluid under 

of Molten low-carbon steel; | surface directly slag slag film 

Puddle has a cellular under flame 

appearance 

Action of Sparks more Tendency to Like drops of Quiet Quiet 

Molten freely than low- | bubble; puddle water; with 

Puddle Under carbon steel solidifies slowly | oxidizing flame 

Blowpipe and may sink will bubble 

Flame slightly 


MACHINERY ’S Data Sheet No. 446, July, 1941 


Compiled by The Linde Air 
Products Co., New York City 


MACHINERY, July, 1941 
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MACHINERY’S DATA SHEETS 447 and 448 
| MOUNTED GRINDING WHEELS AND POINTS—1 : 
_ Group A 
a 
| 
MACHINERY’S Data Sheet No. 447, August, 1941 | 
MOUNTED GRINDING WHEELS AND POINTS—2 : 
| Group A | 
i 
MACHINERY ’S Data Sheet No. 448, August, 1941 the Grinding Whed 
MACHINERY, August, 1941 
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MACHINERY, August, 1941—3 


Profits the qaturl result of the 
operation of this yersatie \athe- 
\ NN A\ of the speci nich 
\ make uP he Lathe and 
En a \ give at its tcature> can be 
instantly and the machine ysed 
= as andere engine \athe- | | 
| stock and range of Fifty reads 
bee, igh Duty Too! Block: and a\\ | 
have pee" wipaitute? tor the 
Dut¥ Tool Block an ore! ro pet 
form rhe and neckins 
operation 4 | 
) \ | 


BE THREADWISE—LANDISize 


for Fine Accuracy and Dependable Thread Cutting Service 


Th STANDARD THREADING MACHINES CHASER GRINDERS 
e LANDMACO THREADING MACHINES ROTARY BOLT THREADING DIE HEADS 
BOLT FACTORY THREADERS STATIONARY PIPE DIE HEADS 
LANDIS AUTOMATIC FORMING AND THREADING. LANDMATIC HEADS FOR TURRET LATHES 
MACHINES LANDEX HEADS FOR AUTOMATIC SCREW MACHINES 
- PIPE THREADING AND CUTT'NG MACHINES LANCO HEADS FOR HAND-OPERATED THREADING 
Line PIPE AND NIPPLE THREADING MACHINES MACHINES 
ROLLER PIPE CUTTERS 


LANDIS COLLAPSIBLE AND ADJUSTABLE TAPS 


4—-MACHINERY, August, 1941 
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LANDMATIC Heads 


—designed for fine Thread Accuracy 
—built for dependable service 


A west coast manufacturer employs the LANDMATIC Head illustrated 
on the opposite page to thread adjuster screws made from 3135 
S.A.E. steel heat treated to Brinell 217-241. 


The thread, 144" diameter, 5 pitch Acme 1%" long, is produced at a 
cutting speed of 10' per minute. The threads are held to close toler- 
ance specifications. 


This 2" LANDMATIC Head has been in continuous service for 15 years, 
assuring the manufacturer accurate dependable thread cutting service. 
The Landis Tangential Chaser assures low tool cost. 


Investigate the LANDMATIC He:d as a means for the accurate, 
low cost threading of your threaded parts. 
Write for Bulletin No. F-90 


MACH INE COM PANY,  Pevnsyivania 
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HARDENING with 


At Low Cost, the New Fellows Flame Hardener produces uni- 
form localized hardening under automatic, precision control. 


A boon to manufacturers of gears, shafts and other circular parts, 
because it offers: 


1. IDEAL FLEXIBILITY ... since a complete change over for any given 
part takes less than 30 minutes. Torches and flame-tips are easily 
adjustable to any position required. 


2. WIDE-RANGE CAPACITY .. . taking parts up to 10!/ inches in 
diameter, and shafts up to 36 inches long. Flame area up to 2 inches 
width on large diameter parts, and 4 inches width where diameter is 
4 inches or less. 


3. UNIFORM HEATING ... controlled as to distribution and depth. 
Automatic electric timing makes for identical results throughout a 
production run. 


4. EASY OPERATION ... push button control . . . automatic ejection 
of gear parts for transfer to cooling re ee 
Operator protected by water cooled guards. 


3 


FELLOWS 


MACHINES AND TOOLS FOR GEAR PRODUCTION 
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. FROM 


BLANK 


The Fellows Gear Shaper Company 
78 River Street, Springfield, Vermont 


Please send me a copy of your new Flame Hardener 
Bulletin. 


Name of Individual.......... Title 
Name of Company 
Street and Number 


City and State 


TO FINISHED GEAR 
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NTIL 1818, sheets and blank books 
had been lined by hand, but in that year 
Lemuel Hedge built the first machine for 
ruling paper. The same principles are still 
used in modern ruling machines. By re- 
placing handwork with sound mechanical 
means for controlling both tool and work, 
this early Vermont machine builder cut 
the cost of this operation by 75%. This is 
another instance where the direct prede- 
cessors of Jones & Lamson performed an 

outstanding service to industry. 


Hedg 
also 
who 

Robb 
Yet 

to cu 
Lams 
vance 
devel 
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7A Jones & Lamson Saddle Type Universal Turret Lathe 
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ME os: of the machines built by Lemuel 
Hedge have long been obsolete. Obsolete 
also are the pioneer models of Vermont men 
who followed Hedge — men like Hubbard, 
Robbins, Lawrence, Howe and Hartness. 
Yet their original designs survive today, 
to cut costs for you, in modern Jones & 
Lamson Machine Tools — improved, ad- 
vanced and speeded up through ceaseless 
development by present day Jones & 
Lamson engineers. 


Because of these improvements, every 


modern Jones & Lamson machine embodies 


No. 3 Jones & Lamson Ram Type Universal Turret Lathe 
_ with standard bar equipment. 


MACHINE COMPANY 


Uo. 8. 


SPRINGFIELD, VERMONT, 


TVERSAL TURRET 


LATHE 


still cutting costs 


for you! 


exceptional reserves of speed, rigidity and 
useful power. With these modern machines 
you can take full advantage of the hard 
alloy cutting tools now available or in 
prospect. With these machines you can 
meet the present demand for defense pro- 
duction and still be ready to compete suc- 
cessfully for postwar business. 


To deal with today’s emergency and pro- 
tect your future profits, put your produc- 
tion problems up to Jones & Lamson 
engineers. Inquiries from large companies 
or small receive prompt attention here. 


Manufacturers of Ram & Saddle Type 
Universal Turret Lathes ... Fay Autor 
matic Lathes . . . Automatic Thread 
Grinding Machines . . . Comparators 
--- Automatic Opening Threading 
Dies and Chasers 
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No doubt about it! It’s a fine looking 
machine — with plenty of cutting capacity, 


_ speed and accuracy. Consider these — 


and accruing benefits. 


Single independent directional control oper- 
ating levers for the table, saddle, knee and 
vertical head power feed movements . 
each lever acting as an engaging as well as 
a reversing lever ... . thus simplifying oper- 
ations for new men. 


A wide range of speeds and feeds iatity 
selected, by power, from the front or rear 
of the machine, controlled by a single lever. 
Without walking, speeds and feeds may be 
changed to suit the job and cut. 


Touch-control starting and stopping . . light 


touch of starting lever, front or rear, starts 
or stops spindle drive. Hydraulic mechan- 
ism engages clutch spool, relieving operator 
of majority of starting and stopping effort. 


Automatic motor cut-out switch . . if 
operator forgets to shut off power, motor 
automatically stops when the hinged cover 
at rear is opened. 


‘Get all the facts. Send for specification 


folder M-868 giving full details on all fea- 
tures and their advantages. CINCINNATI 
Dial Type Milling Machines are available 
in Plain, Universal and Vertical styles, in 
three sizes, Nos. 2, 3, 4, and in either of two 


speed ranges, Medium or High. 
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TOOL ROOM AND MANUFACTURING MILLING MACHINES 
SURFACE BROACHING MACHINES e 


CINCINNATI MILLING MACHINE Co. 


CUTTER SHARPENING MACHINES 


4 
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controls, precise and positive, easily 
in exact fe pach other; 


ing position, Close tolerances of accuracy 


_ higher standards of finishes may be obtained 


traverse rates; an infeed m aftsman is in the 

mechani is in the machine itself. 

. Operators m ing In Your Tool- 


_ CINCINNATI GRINDERS INCORPORATED 


CENTER TYPE GRINDING MACHINES © CENTERLESS GRINDING MACHINES 
CENTERLESS LAPPING MACHINES 
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tool so much as you buy results — the greatest number of pieces per hour, produced 
with highest accuracy.” And this is exactly what you get in every one of the five 
models of Van Norman Ram Type Millers. Your operators can turn out more and 
better work because they have so much less preliminary, error-charged, fussing to 
do... because it is so much easier to set up these machines... and to control them 
when they are in operation. Set-up time is saved by combining the adjustments of 
cutterhead and ram to take successive cuts from horizontal to vertical. 


Control is simplified by grouping the levers, governing direction of power feeds and 
of 6-way rapid traverse, right at operator’s fingertips on both sides of the machine 
...and by giving him large dials for easy, accurate reading. And accuracy is 
underwritten by Van Norman’s 50-year tradition of 


high-precision manufacturing ... by full measure of | No. 26 & No. 36 


quality in every mechanical feature, including ample agement oi 
e: 4a aa 

weight and rigidity for smooth operation on heavy cuts. tenes 28” Ae 

That’s why... when you buy a Van Norman Universal... 12” cross, 18” vertical 


(No. 36 Table: x 13”) 


you buy results. 


VAN NORMAN MACHINE TOOL COMPANY 
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Ii VERSATILITY You Want 


: Some grinding machines like the Landis Hydraulic Uni- J-120:—A Landis 12” Type LC Universal. Built to ex- 
/| versals are particularly designed to perform a variety of ternal, internal and face grind a large variety of parts. 
grinding operations on numerous unlike parts. Versatility in Shown grinding airplane valve housing. 


such cases is expected and is therefore not unusual. { But 


N-29:—A Landis 10” x 16” Type D Crank Pin Grinder. 
when you find versatility in grinders designed and built for 


With little additional tooling grinds nine different crank- 


ie, the production grinding of similar parts you are obtaining shafts. Shown grinding one of nine outboard motor 

| §| an added value in a grinder investment. Consider the views cranks. 

on these pages. One of the machines pictured was especially V-38:—A Landis 60” Type 30 Roll Grinder. Grinds rolls 

designed to handle a wide variety of parts, The rest are not varying in size and hardness. Can be supplied to grind 

|’ ordinarily considered versatile machines but with only a few rolls straight, crowned or concaved; necks tapered. 

j changes in equipment show surprising adaptability. Shown grinding a 40 ton roll. 

4 R-12:—A No. 2 Race-A-Way Grinder. Grinds both single A-23:—A Landis 4” Type H Plain Grinder. Four com- 

sizes, External machine grinds sizes up to and includ- 

| ing 218, 316 and 414. Shown internal grinding a race- G-4:—A Landis Valve face Grinder. Will grind face 
way. and O. D. of the head of both automobile and airplane 
U-4:—A Landis Chucking Grinder. Grinds a wide valves, Shown grinding valve face. 

iF To be sure, with the exception of the naturally versatile 
: Universal Grinder shown, these machines were for the most 

-57:— dis 18" Radi i . Wi i 
ditio part built for the grinding of a specific job. Isn't it, however, 
: airplane cams as well as large Diesel engine cams be- to your eventual advantage to be able to use your Landis 
| fore assembly on camshaft, Shown grinding straight grinders for different jobs should the occasion arise? It's 
face cam. 


worth investigating. 34 
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These and other implements of defense 


would be less than America’s best were they not built 


with — and equipped with the enduring qualities of 


NEW DEPARTURE 


THE FORGED STEEL BEARING 


so22 
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THE DOUBLE LOW HUNG SPINDLE DRIVE 
of the “AMERICAN” 32 SPEED HOLE WIZARU 


It consists of two gears located on the lower portion of the spindle at the bottom 
of the head, thus bringing the driving gears as close as possible to the work. By 
using two driving gears, a large one for the low speeds and a small one for the 
high speeds, severe operations are performed at low tooth pressures and high speed 
work at low gear velocities. This ideal combination cannot be secured in any other way. 


Spindle and spindle sleeve are of ‘Nitralloy” steel nitrided for extreme surface 
hardness. The spindle is 
ground to very close limits 
and the sleeve is honed 
to precision limits. These 
units being hardened are 
practically impervious to 
wear. The hardening of 
these members also per- 
mits a much closer fit, 
resulting in a precision 
mounting that lends itself 
to the most accurate drill- 
ing and boring for tool 
room operations. 


The driving sleeve is 
mounted on Timken Precis- 
ion Roller Bearings at top 
and bottom with provision 
for take-up in case of wear. 
This construction insures 
not only a friction-free 
drive but also one in which 
the original accuracy can 
be easily maintained for 
many years. 


AMERICAN TOC 


THE AMERICAN TOOL WORKS COMPANY 


LATHES RADIALS - SHAPERS 
_ CINCINNATI, OHIO, U.S.A. 
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For Special or Quantity Work—Roughing or Finishing 


Speed and accuracy are the two vital factors in the production of 
today’s Machine Tools . . . that’s why a prominent Eastern Manufac- pP 
turer applies this Hanchett No. 300 Vertical Spindle Surface Grinder 


to the precision grinding of ways in the production of a nationally 
famous machine tool. The job photographed is not a quantity order, tA Gost 


but it does call for extremely close limits of accuracy which are easily 
obtained on this rigid Grinder. The performance of this a 
Machine ‘removes stock fast, accurately and most Acewrale 


quote this Eastern Manufacturer; he 
further states that the Machine lends 
itself to any special or quantity produc- THE HANCH ETT 
tion work within the capacity of the ‘| T 2 i! 

magnetic chuck for both roughing and a MANUFACTURING CO. 
finishing. It’s that kind of Grinding per- } mA BIG RAPIDS, MICH. 
formance which makes for success in 
any production plant—it’s the Hanchett 
reputation for Quality which assures all 
manufacturers of success in grinding. 


@ Write for 
the solution to 
your grinding 
problems. 
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These days of increased productive effort show whether ma- 
chines have those qualities that have been talked about, but 
never used until now. 


It is in times like these that the stamina and ruggedness of 
machine tools are really tried and where true value and true 
work show up. And it is just in times like these that Betts- 
Bridgeford Lathes with their extra measure of strength and their 
capacity for handling tough jobs are truly appreciated. 


Where important turning and boring jobs are being done, you 
will find sturdy, willing Betts-Bridgeford Turning and Boring 
Lathes. Hour after hour and day after day with no let up, you 
can see Betts-Bridgeford Lathes turning in their usual depend- 
able performance. 


Betts-Bridgeford Heavy Duty Lathes, from 26" to 120" swing, may 
be able to help you in your part of the Defense Program — Ask us! 


BETTS e BETTS-BRIDGEFORD e NEWTON e COLBURN e HILLES & JONES « MODERN 
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‘TIMKEN Bearings are used in 
all kinds of American Defense Armament 
and in the machines that produce them... 


TIMKEN 


TAPERED ROLLER BEARINGS 


22—MACHINERY, August, 1941 


TIMKEN Tapered Roller Bearings give the same outstand- 
ing performance and endurance in industrial machines of 
all kinds that they give in American guns, tanks, armored 


cars, trucks, airplanes, warships and other armament. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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AXELSON HEAVY DUTY 
4 EASTER ISLAND!—a pin-prick on the chart of the Ie _ |" * 24 Speed Selective 
South Pacific . . . a spike of rock rising up sheer twelve e e GEARED HEAD LATHES 
thousand feet from the floor of the ocean . . . one lone AVAILABLE 
The island stands as Nature’s greatest monument to 0 14” - 16” - 18” - 20" - 24° - 32 
the loneliness of man and the failure of his works. Cut and PRY. desired length 
off from all communication with the outside world save 
for a ship that once a year comes venturing from the 


Chilean Coast to make sure that its naked mountains 
still rise above the sea, it is the home of one of the 
world’s unsolved mysteries—the origin of the strange 
monuments that mock the wreckage of all that man 
has done. 


‘Write your copy: # gether with complete de- 
of the newest Lathe Folders. scriptions and specifications 
Latest views of the lathes to- “are given. 


Most monuments are erected to lost causes 
or to the dead. The only monument to with- 
stand the ravages of time is the memory of 
man. 


Today Axelson, like hundreds of other man- 
ufacturers throughout the United States, are 
back-ordered. But this is only a temporary 
situation. We honestly recognize that in our 
case this condition is not the sole result of a 
superior product or of super salesmanship. 
On the contrary, it merely reflects the law of 
supply and demand. 


But although we may be back-ordered on 
some products, we still have others ready for 
immediate delivery. What are they? Opti- 
mism for the future; aggressive research and 
development of new materials and manu- 
facturing methods; the idea that quality 
never has nor ever will be sacrificed by 
Axelson for quantity; the hope that old 
friends and new will understand the neces- 


sity of putting needs of our country before 
the needs of our customers. 


The Axelson Manufacturing Company will 
never be too busy to offer courtesy and con- 
sideration to the public. It will never be too 
busy to honestly strive to provide the best 
products and the best service it knows how. 
If you will remember those things, we, here 
at Axelson, can ask no better monument. 


DISTRIBUTORS 
The Brown Tool Company, Cleveland * Griffin & Ross 
Machinery Co., Los Angeles * G. H. Lynn, Direct Factory 
Representative, Washington, D. C. * Albert Hepworth, 
Philadelphia * B. C. MacDonald & Co., St. Louis * McArdle 
Equipment Co., Houston * Osborne Machinery Co., San 
Francisco * Edward W. Voss, Dormont, Pittsburgh * Wilson 
& Brown, Inc., New York City * Winterhoff Machinery Co., 
Detroit * MacKenzie Machinery Co., Boston * H. F. Wolnick 
Machinery Co., Chicago. 


AXELSON MANUFACTURING COMPANY 

6160 Boyle Avenue, Los Angeles, California (P.O. 

Box 98, Vernon Station) * 50 Church St., New York 
3844 Walsh St., St. Louis 


AXELSON 14” LATHE 


Page 25 
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16 in. x 7 ft. honed cylinder 


™ Pneumatic Cylinders combine two features that 
help you get the most out of air power—precision construction 


and simple outside adjustment for maintaining high efficiency | a 


piston seal. Hannifin Cylinders, including even the largest sizes, 


are bored and then honed. The cylinder interior is straight, round, 


perfectly smooth, allowing the superior piston fit that prevents 


leakage and reduces friction loss to the minimum. 


The Hannifin outside adjustment of the piston packing allows 
easy maintenance of the efficient piston seal. The soft, graphite- 


treated piston packing can be adjusted whenever necessary, from Model JR 


double-acting cylinder 


the outside of the cylinder, without disturbing any other parts. 
High efficiency seal can be maintained throughout the entire life 


of the packing, with important savings in air power, maintenance 


cost, and production time. The pistons can be repacked, in an 
emergency, with ordinary graphited packing—always available. 
No special parts are required. Model BR 


Hannifin Pneumatic Cylinders are built in a full range of standard conitarasting opiates 


mounting types, sizes 1 to 16 in. bore, for any length stroke. Both 


single and double-acting types, with or without air cushion. Write 


for Bulletin 34 with complete specifications. ry? % 

P Model CR 
HANNIFIN MANUFACTURING COM PANY ‘ , double-acting cylinder 
621-631 South Kolmar Avenue ¢ Chicago, Illinois Cae 


CYLINDERS 
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The table cycle of the U. S. MULTI-MILLER is 
cam-actuated. Thus a fast table advance and a fast 
table return—plus a precise length of cut—are 
always accurately controlled by the contour of the 
table feed cam. This results in not only the saving 
of considerable time for set-up, but definitely pre- 
vents any accidental running into work during a 


fast approach, due to faulty trip dog setting. In fact, 
the U. S. MULTI-MILLER design entirely eliminates 
the need for trip dogs! Other features include: 
precision milling to a given point, cutting-off opera- 
tions, high speed grinding, fast climb milling, hand 
milling, etc., and various combinations of these 
operations at high production rates. 


Bulletin MM-40 describes all features in detail. 


Close-up of cam controlling 
U. S. MULTI-MILLER Table travel. 


MAKERS OF | 
U. S. MULTI-MILLERS © 
U. S. MULTI-SLIDE MACHINES 
AUTOMATIC PRESSROOM 


US TOOL COMPANY, INC. 41%! 


vsonsts AMPERE,(EAST ORANGE)N.J., U.S.A. 
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ACHINE 


(PARED BY THE SENECA FALLS MACHINE Co. “THE PEOPLE” seNneca FALLS, NEW YORK 
§ 


MODEL LR So-swincy LATHE COMPLETELY TURNS 
TORQUE ROD END PINS IN ONE OPERATION 


PROBLEM: 7. completely turn, face, chamfer and square torque 
rod end pin forgings in one operation on a production basis. 


SOLUTION: A Model LR Automatic Lo-swing was selected for 
this job because it provided adequate speed, power and capacity. 


The work comes to this machine in the form of rough forgings with 
a square hole in the ball end and with center holes drilled in a 
previous operation on a Seneca Falls Star Drilling and Centering 
Machine. Work is driven by means of a square driver, so designed 
as to clear the facing tool at that end. The opposite end of the 
piece has a protected center. In this way both ends can be com-. 
pletely faced. 


The front carriage carries one plain and two template-controlled 

tool blocks. The two facing tools and one squaring tool are mounted 

on the back attachment. All tools are cemented carbide. Produc- 
ion is about 70 pieces per hour at 85% efficiency, and the work 

showing tooling and work in position. A rough tox wvindine 

*rging and a finished piece may be seen on the carriage. leaves this machine ready for grinding. 


ATHE NEWS from SENECA FALLS 
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With this new machine all the advantages 
of flame hardening are profitably extended 
to medium and small-size bevel, spur and 
internal gears, sprockets and the like. 


Both sides of a tooth are hardened sim- 
ultaneously without distortion. Each tooth is 
hardened in exactly the same length of time 
and to the same depth as every other tooth. 
The machine is fully automatic in operation 
including indexing from tooth to tooth. 


Straight-line cams guide the burners along 
the tooth, and on spiral bevel and helical 
gears the work rol!s in timed relation to the 


torch advance so that the burners accurately 
follow the lengthwise tooth curve. Hydraulic 
control varies the burner speed to allow for 
heat accumulation ahead of the burners and 
on bevel gears to compensate for the taper 
of the teeth; the control also increases the 
burner speed at the ends of the teeth to pre- 
vent overheating. 


Write for complete information. 


CAPACITY 
Pitch Dia., maximum 
Bevel Gears 33” 
Spur and Helical Gears . 26” 
Internal Gears 
Pitch, maximum DP 


Face Width, maximum . 4” 
Floor Space 36” x 58” 


| 


hd | 
5550 39 28 20 2! 


Etched cross-section of hardened 
gear tooth. Rockwell "'C'' reading: 
show gradual change from hard, dur- 
able tooth surface to tough, shock-re 
sistant core. 


WORKS 


Builders of Bevel Gear Machinery for Over Seventy-five Years 
1000 UNIVERSITY AVENUE, ROCHESTER, N. Y., U.S. A. 
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CROSSED AXES GEAR FINISHING 
DEFENSE 


Crossed axes shaving with a rotary cutter gives the ultimate in 


speed, accuracy and economy for the correction of index, helical 


angle, eccentricity and tooth profile of green gears—spur or helical, 


internal or external. This type of shaving also leaves the surfaces 
of the teeth smooth and free of compression strains which are un- 


avoidably set up by other gear cutting methods. 


Red Ring Shaving is fast because high cutter speeds with rapid 
stock removal can be utilized—in many cases up to 400 surface feet 
per minute. 


Shaving is accurate, it is entirely independent of the accumulated 
error of gear trains, indexing mechanisms and numerous other 


mechanical elements. 


It removes compression strains by 
removing the strained surface 
metal in very fine hair-like chips 
under very little contact pressure. 


It is in no sense a _ burnishing 


operation. 


Red Ring Shaving is economical not only because machine time is 
less but also because tool costs and tool maintenance are consider- 


ably less than with other methods. 


Red Ring Shaving offers another important advantage. At no extra 


time or expense gear teeth, while being shaved, can be given the 
ELLIPTOID form which increases their effectiveness, decreases gear 
noise and materially increases 


gear service life. 


Write for descriptive bulletin. 


NATIONAL BROACH AND MACHINE CO. 
5600 ST. JEAN . DETROIT, MICHIGAN 
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This modern Snap Gage 
is fast and positive. Ad- 
justable for size, positive 
upper anvil pressure, in- 
sures uniform gaging. 


PRECISTON MEASURING 


Chicago e Cleveland ° 


New York Philadelphia 
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of DEFENSE MATERIAL 
with THESE DIAL GAGES 


Fuse threads, rifle and gun bore diameters on both “grooves” 
and “lands”, depth of recoil cylinder slots, shell diameters, 
concentricity, wall thickness and many other war units can 
be inspected quicker with Federal Dial Indicator Gages. The 


following are a few that will speed up your inspection. 


errr SNAP GAGE 

SMALL HOLE GAGE 


Write us for details concerning any of these gages or send 
us drawings of work you wish to inspect. 


FEDERAL PRODUCTS CORPORATION 
1144 Eddy St. Providence, R. I. 


EDERA 


INSTRUMENT S 


Detroit Hartford Los Angeles Muncie 


Pittsburgh © Rochester San Francisco Seattle 
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PRESENT EQUIPMENT MORE PR 


tools pushed to capacity, 


und like a pretty large 
rt thoroughly analyzed 
weently you have a 
of getting higher 
same machines 
von't take a lot 


your machine 
that statement may 5° 
order. But if you have! 
your cutting oil needs r¢ 
chance of saving machine time, 
speeds and heavier cuts on these 
with the right cutting oil. And it v 
of time or money to find out. 

Just call im a Standard Oil Engineer. Let him 
the type of work you are doing. Give him some 
igures. When he has made his 
i frankly whether he thinks 


see 
of your production f 
analysis he'll tell you 
can improve them or not. 


For example, a Detroit manufacturer asked 


he 


Grades. 2. Very Highly 
or Separation. 
perators and Machines. 


» 


oDUCTIVE 


Engineers for help on a broaching 


one of these 
Engineer's 


operation. The 
a slight change in the broach ¢ 
Cutting Oil—a highly sulfurize 
severe work, The results were an increase 1 
ich speed from 18 feet per minute to 20 feet 
reduction in power needed to pull the 
ition there was a marked improve- 


and in finish. 


commendations were 
ind the use of Acme 
«| mineral oil for 


bro: 
and a 20% 
broach. In add 


ment in broach life 
Call the local Standard Oil (indiana) office or 


910 South Michigan Avenue, Chicago, Hl. 
a Standard Oil Engineer to 
oil needs. 


1941, Standard Oil Company 


write 
Just say you want 
analyze your 

Copr. 


P 


‘ e 

cc 4 

j 


m 


wi 


STANOIL HELPS AVOID 
MANY ENCLOSED GEAR 
LUBRICATING PROBLEMS 


Are you losing production time through unnecessary clean- 
ing of enclosed type speed increasers or reducers? Are you 
losing power when they operate at low temperatures? Are 
you losing money through excessive oil consumption? Then 
Stanoilmay be vour answer. Read why! 


CUTS DEPOSITS 


Stanoil has remarkably high sta- 
bility, far more than ordinary 
oils; it resists chemical changs. 
Result: carbonaceous and as- 
phalt-like deposits are cut to the 
minimum. Pn addition, sludge 
formation is prevented—even 
with moisture and foreign matter 
in the gear case — because Stanoil does not readily emulsify. 

All this adds up to less need for cleaning gear cases and 
replacing oil. [timeans fewer shut-downs. [t means less dan- 


ver of clogged oil passages and serious damage to bearings. 


CUTS POWER LOSSES 
AT LOW TEMPERATURES 


Low pour point and high viscosity 
index — qualities which many oils do 
hol possess in combination—make 
Stanoil ideal for speed reducers that 
must be started at low temperatures 
but be operated at normal to fairly 
high ones. Low pour point assures immediate flow at low 
temperatures. High viscosity index cuts power consump- 


tion at low temperatures and assures proper lubrication at 
higher temperatures. By combining the two, Stanoil gives 
greater protection and lower costs. 


CUTS OIL CONSUMPTION 


By eliminating the waste caused 
by oil deposits and oil lost in 
cleaning, Stanoil materially re- 
duces oil consumption. But. what 
may be even more important to 
vou today. it also eliminates shut- 
down time and cleaning costs. 
Isn't it worth a trial? Isn't there 
some unit in your plant that would warrant making a test? 
Why not discuss it with a Standard Oil Eneineer? His 
advice will be based on a wealth ef experience with similar 
equipment. 


E. P. LUBRICANTS 
FOR OVERLOADS 
& HYPOID GEARS 


Extreme pressure lubricants may 
be the answer to a number of 
your speed reducer lubricating problems. Hypoid gears 
must have an BE. P. lubricant to prevent scoring and exces- 
sive wear on gear teeth. In addition, heavily loaded or over- 
loaded plain and spiral bevel gears, and in some instances, 
ordinary spur and herringbone 
gear sets will run cooler, with 
higher mechanical efficiency and 
less wear when an E. P. lubricant 
is used, 

A Standard Oil Engineer can 
tell you where an E. P. lubricant 
will help you reduce gear set 
maintenance, and will recom- 
mend the right grade of Stano- 
Gear E.P. lubricant for a test. 


REDUCE WORM 
GEAR WEAR 


Excessive wear on worm gearing 
should be carefully analyzed. 
Mounting of the unit, alignment 
of the shafts, and load conditions 
may be such that no lubricant 
can entirely eliminate the trou- 
ble. Lubricants for worm gearing also vary with the type of 
drive, its speed of operation, and loads encountered. Oils 
used for lubricating other types of speed reducers do not 
usually give most economical service on worm gears. 

If vou are having trouble, let a Standard Oil Engineer 
help vou find the real cause. He may save alot of your time. 


SEE AN S. O. ENGINEER FOR 
DEFINITE RECOMMENDATIONS 


A Standard Oil Engineer has this advantage in analyzing 
your lubricating problems. He probably has encountered a 
similar problem on the same type of equipment in dozens 
of other plants. He has done much of the experimental work 
that you would have to do in order to correct your trouble. 
He usually has the answer. 

This is particularly true in speed reducer lubrication 
because it is an operation common to all industries. [f your 
problem is “different.” his experience may be even more 
helpful. Remember, this service costs nothing. Just write 
Standard Oil (Indiana), 910 South Michigan Avenue, Chi- 
cago, Hlinois. In Nebraska. write Standard Oil of Nebraska 
at Omaha. Ask to have a Lubrication Engineer call. 


4 
(MZ 
= 
\\ 
SS A 
i\\ 
— 
f 
ait 
— 
ey, 
at 
4 
LR 
ve 
3 


— 


We wish you could see our plant right now. If you could, you’d under- 
stand, a lot better, why your orders have been delayed. 


The situation is that our business is practically double that of last year! 
The rush of jobs caused by National Defense work really taxed our 


capacity. For a while, with all those extra orders pouring in, we were 
really “snowed under.” 


But as fast as we could, we’ve added more floor space—added more 
equipment—added more skilled men in every department. Now, with 


our increased plant capacity, and facilities, it looks like much clearer 
sailing ahead. 


We want to tell all you loyal customers how much we’ve appreciated 
your helpful, cooperative attitude. We know that some of you were 
inconvenienced by our slow deliveries, and we’re sincerely sorry. 
But we want you to know of our improved facilities, and to assure 
you that your orders will be taken care of just as efficiently and prompt- 


ly as the national emergency will permit. And thanks again for your 
splendid cooperative spirit! 


DAVIS BORING TOOL DIVISION 
Larkin Packer Co., Inc., St. Louis, U.S. A. 


could you! 
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TWO-SPINDLE Output 


SINGLE-SPINDLE Floor Space 
» » and POWER SAVED! 


The photographs and drawing show clearly 
the adaptability of P&J Two-spindle Auto- 
matics for machining gear blanks in one 
holding. Every operation is performed except 
broaching and the final finishing prior to 
the cutting of the teeth. The extreme rigidity 
of the P&J headstock and turret slide—which 
are tied together while the machine is cut- 
ting—result in maximum cutting speeds and 
feeds, fine finish and high accuracy. The use 
of the very rugged design of overhead pilot 
... plus hardened and ground steel ways of 
liberal dimensions... plus a turret automat- 
ically bound after indexing —all contribute 
to a long life of accurate work, with mini- 
mum down time for cutting tool replacements 
or machine maintenance. 


P&J Two-spindle design permits the han- 
dling of two operations on identical subjects 
simultaneously. Or two quite different hold- 
ings can be performed when there is an 
approximate balance as to diameters and 
length of principal cuts. Either way, you get 
double output from single-spindle floor 
space! And in addition, on the type of 
work shown, one operator can easily handle 
three machines. 


POTTER & JOHNSTON 
MACHINE COMPANY 
PAWTUCKET, RHODE ISLAND 
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UR plant is geared to make ball bearings 

of almost every type and size—to your 
design and specification, or designed to meet 
your needs. We illustrate some SCHATZ 
“Commercial” Ball Bearings used in coal 
conveyors, textile winding machines, 
typewriter desks, etc. Our specialty is the 
most economical bearing that will perform 


satisfactorily. 


ANNULAR BALL BEARINGS 


For the smaller manu- 

facturer, many standard 

types and sizes of 

“Commercial” Ball Bear- 
ings are available. They 
are used in hundreds of 
different industries. We 
can be of service— 
whether you need a few, 
or a great many units. 
Write for catalog. 


THE ScHarz MANUFACTURING Co 
POUGHKEEPSIE, WN. y. 


Detrott 6 
Office: 2640 Book Tower ‘Chicago Office: 902 $s. w, 
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eel licked them all with 


AIR and HIGH-CYCLE 


Situation No. 1. A tough buffing job, calling for 
heavy pressure on wheel. Plenty of air available. 
Recommended A/r tools—Rotor D-100 ‘“Power- 
plus” Buffers. 


Later —Situation No. 2. Defense orders re- 
quired expansion of another department, with 12 
tools—die grinders, straight grinders, and ver- 
tical grinders. Air compressor to run 12 tools only 
would cost $2497. High-Cycle generator set of 
twice the capacity—that is to run ultimately 24 
tools—would cost $1301 complete, and could be 
delivered quicker. 12 Rotor High-Cycle tools were 
installed right away. 


Later—Situation No. 3. Wanted 4" drills for 
work next to office. Quiet operation required. Sug- 
gested running a high-cycle line to this location 
from their generator set. So this is a quiet High- 
Cycle job for Rotor 467-D Drills. 


How about YOUR problems? With Air and High-Cycle, 
I can supply answers which fit your portable tool problems 
like a glove. See how this unbiased service and Rotor Tools 
can speed up your production and cut your costs! 


—THE ROTOR ANALYST 


The Rotor Analyst has 65 different Air tools and 59 differ- 
ent High-Cycle tools with which to solve your problems. 
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Braze Your Own 


Tools 
.Get Them On Emergency Jobs FAS T! 


Emergency periods call for quick action. When a 
job must get under way fast—when you need 
Carboloy tools ‘“‘yesterday’"’"—why not braze your 
own Carboloy tools? . . . It’s a simple short cut 
that eliminates ordering time and avoids routine 
“hold ups” awaiting deliveries. 


Many plants now keep a stock of Carboloy Stand- 
ard Blanks in their tool crib . . . ready, on a 
moment's notice, to make up a tool and get it on 
the job fast! . . . less than an hour for most single- 
point, straight-shank tools! 


A Few Typical Tools You Can Make 
...Using Carboloy STANDARD BLANKS 


CARBOLOY STANDARD STYLE 100 
BLANKS ARE AVAILABLE 


IN 2 STYLES, 65 SIZES 
AND 3 GRADES STYLE 200 — 


Just three simple steps are necessary to do this in 
your tool room. 


1. Preparing Recess in Shanks 


To accommodate the Carboloy blank in your tool 
shank it is necessary to provide a recess in which 
the Carboloy Blank can be inserted. This is a 
simple operation that can be done on your regular 
tool room milling or grinding equipment. 


2. Brazing Carboloy Blank’ to Shank 


Brazing the Carboloy Blank to your shank requires 
less than 5 minutes on most straight-shank, 
single-point tools. To do this you simply need a 
torch, and a few inexpensive accessories: Silver 
solder, flux, carbon tetrachloride, etc. 


3. Grinding the Brazed Tool 


Simple—fast—as easy as regrinding dull carbide 
tools, using the now-established, rapid grinding 
technique, and your regular carbide grinding 
equipment. 


With these three simple steps you're prepared to 
meet emergency requirements immediately. Why 
wait—when you can get tools on the job FAST— 
by this simple procedure? Write for instruction 
booklet GT-116. 


CARBOLOY COMPANY, INC, 
11147 E. 8 MILE ST., DETROIT, MICH. 


Chicago Cleveland Los Angeles Newark 
Philadelphia Pittsburgh + Worcester A 


Canadian Distributor: 


4 


Canada General Electric Co., Lid., Toronto, Canada 


STANDARD STOCK BLANKS 
2 STYLES « 65 SIZES ¢ 3 GRADES 
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THE PROBLEM OF GRINDING A VARIETY OF 
SIZES — IN SMALL LOTS — AT A PROFIT! 


When parts of various sizes are produced in lots not large enough to war- 
rant the use of an automatic grinder —that's the place for a Blanchard No. 
18 Surface Grinder. Note the wide variety of bearing races that are ground 
on the No. 18 shown below. The photo at the left shows 90 3%” diameter 
races on the magnetic chuck. 250 races (500 surfaces) are ground per hour 
to limits of + .001” and parallel to .0003”. Speed and accuracy are not the 
only points in favor of the Blanchard No. 18; a minimum of idle time be- 


tween jobs is a further saving guaranteed by Blanchard design. 


To further speed the handling of surface ground parts, 
this bearing manufacturer uses a Blanchard High Power 
Demagnetizer and a Blanchard Washing Attachment. 


90 338” races ground in one chucking Hundreds of races — dozens of sizes 


THE BLANCHARD MACHINE COMPANY 


BLANCHARD 64 State St., Cambridge, Mass., U.S.A. 
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TARRETT MAKES 


A Better Saw For Your Kind of Metal Cutting 
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NO NEED TO GO NEAR THIS SHEAR 


eee to read its 
production-record 


They build this metal-cutting shear big 
and strong... to do the titanic job it’s de- 
signed for. And to help customers keep 
track of the job it does, the manufacturer 
builds in a Veeder-Root Counting Device 
that records production, stroke by stroke 
. . . and makes these records so plainly 
legible that anyone can read them from 
50 feet away, without having to climb all 
over the machine. 

This Veeder-Root Large-Figure Counter 
has “billboard visibility” ... large black- 
on-white figures that jump out to meet you. 
And yet the device is compact, as easy to in- 
stall as it is to read, and built to stand slam- 
bang service without any sacrifice of accuracy. 
It saves time, keeps workmen out of tight 


places, and away from needless risk of acci- 
dent. Full details, specifications and_ prices 
are given in Catalog G-40 . . . together with 
the scores of other types that go to make up 
the world’s most complete line of counting 
devices. Write for this catalog today. 


VEEDER=- ROOT Incorporated 


HARTFORD, CONNECTICUT Boston, Chicago, Cincinnati, Cleve- 


land, Detroit, Greenville, S.C., Los Angeles, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, Montreal, 
Buenos Aires, Mexico City, London, Paris, Tokio, Shanghai, Melbourne. In England: Veeder-Root Ltd., Croydon, Surrey. 


In Canada: Veeder-Root, Canada, Ltd., Montreal. 
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® You can make an important decision today. 


A decision that will in a measure determine whether 
your plant will be running profitably at full capacity 
when the world returns to normal, or whether it will be 


idling along, in self-imposed obsolescence. 


Itis a decision that implies a challenge . . . a challenge 
to plan ahead into a future that is admittedly unpredict- 


Chicago: 20 N. Wacker Drive 
STA 5561 


WHAT STRATEGY ARE YOU PLANNING FOR /Gace@éme OPERATION? 


able. But uncertain as the future seems, there is one thing 
that is very certain: to profit we must produce profitably. 
And the manufacturer who accepts the challenge .. . 
takes steps now to produce at the lowest possible cost, 
lessens the risk and strengthens his competitive position. 
Why not insure your future competitive position by the 
planned purchase of new, modern, work-speeding, loss- 
eliminating LeBlond Lathes and Cutter Grinders—today? 


THE R. K. LeBLOND MACHINE TOOL CO. CINCINNATI, OHIO 


New York: 103 Lafayette St. 
Canal 6-5281 
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Your Mill Supply Distributor is both 
Customer and Salesman. Whenever you 
think of him as a Seller because he fur- 
nishes the materials and parts used in 
your plant, think of him also as a Buyer 
—because every day he is purchasing the 
products of many other firms, and thus is 


helping to keep all Industry in balance. 


We distribute Cle-Forge High Speed 
Drills and Peerless High Speed Reamers 
through Distributors exclusively. Be- 
cause we discovered long ago that there 
is no faster, surer, more satisfactory way 
to put reliable “Cleveland” Small Tools 
into your plant than to deliver them 


through your preferred Source of Supply. 


We favor adequate Preparedness for National Defense 


TRADE MARK REG. U. S. PAT OFF AND FOREIGN COUNTRIES 
30 READE ST. NEW YORK 9 NORTH JEFFERSON ST. CHICAGO 650 HOWARD ST. SAN FRANCISCO 


6515 SECOND BLVD., DETROIT 


LONDON - E. P. BARRUS, LTD.- 35-36-37 UPPER THAMES ST..E.C.4 


TWIST DRILL 


COMPANY 
1242 EAST STREET 
CLEVELAND 


“CLEVELAND” DISTRIBUTORS EVERYWHERE ARE READY TO SERVE YOU - 
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COLLETS 


ACCURACY ano DURABILITY 


The name HARDINGE on a collet is an accuracy 
and durability guarantee. When ordering collets 
only, or when ordering collets with lathes and milling 
machines of ‘any make or size, specify HARDINGE 
Collets-—-they cost.no more than other collets. 


The stamping on the face of a HARDINGE Collet 


© Write tor latest HARDINGE Bulletin No. 41 


BulletiaWNo. 4) clearly shows the Stylas of collets adapted in 
your \athestend millety... It the standard collets with general 


jor identiivation, it gives round, hexagon, 
squaregapacty ot collets, Itshows how ail obyour 


indicates that the finishing grinds were made after 
hardening the collet to assure concentricity 


Accuracy with Gurability comes from special 
‘steel, uniform heat treated threads, hard: 


faces for gripping or bearing, and spring 
for proper operation. 


lathes andumillers maybe adapted fo 
are listed 
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Extra strength and adjustability 
solves unusual machining problems 


Every ARMSTRONG TOOL HOLDER has 
strength beyond all normal need: strength to 
stand up to any machine tool speed or feed; 
strength to do unusual operations as well as 
standard work. Each is a permanent, multi- 
purpose tool that reduces tooling-up to the selec- 
tion of a cutter bit blade, adjusting for clearance 
and tightening of a set screw. 


Take the job illustrated above...a special produc- 
tion job; a tool with extreme clearance, narrow 
enough to reach in between the high boss and the 
wide flange of the steel casting, and still strong 
and rigid enough to machine an accurate groove. 


Without ARMSTRONG TOOL HOLDERS this 
would have presented a definite tool problem with 
attendant delays and interruptions of production. 


With ARMSTRONG TOOL HOLDERS it required 
but a moment to select the “right’’ tool holder for 
the specific operation. In this case it was an 
ARMSTRONG Right Hand Off-set Cutting-Off 
Tool which, with blade extremely extended, pro- 
vides the complete answer. 


The ARMSTRONG System of Tool Holders pro- 
vides instant “answer” for all operations on lathes, 
planers, slotters and shapers. 


ARMSTRONG BROS.TOOLCO. 


**The Tool Holder People”’ 
313 N. FRANCISCO AVE. CHICAGO, U.S.A. 


Eastern Warehouse and Sales: 
199 Lafayette St., New York 


| ARMSTRONG TOOL HOLDERS Are Used in Over 96% of the Machine Shops and Tool Room: 
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JOSHUA! 


E are told that at Joshua's command | 

the sun stood still, so he could gain © 
time to complete the conquest of the enemy. . 
The people called this a “miracle.” 3 


But when a Bullard Mult-Au-Matic lops off a 
third, a half, or three-fourths of the machining 
time on some job, it isn’t called a miracle— 
it's only “modern production.” 


By whatever name the process is called, the 
important fact remains unchanged—the Mult- 
Au-Matic method of independent speeds, in- 
dependent feeds and simultaneous operation 
is probably the greatest time-saving machin- 
ing method ever made available in a 


standardized machine tool. 


| 
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Easy 
to Handle 


1. They can be moved into 
position easily because of their 
light weight and compactness. 
The shape of the _ bearing 
housings and the location of 
end-shield fittings make it 
easy to handle Tri-Clad motors 
with slings. In addition, they 
are sturdily built and do not 
have to be coddled. 


to Align 


4. Accurate alignment, with 
the minimum of shimming, is 
afforded by their rigid, cast- 
iron frame construction, close 
machining tolerances, and 
accurate milling of feet. Pin- 
ions, pulleys, or couplings can 
be properly fitted because of 
close machining of the shaft 
extension and convenient 


shoulders on the shaft. 


Quickly 
Mounted 
or 


Altered 


2. Their feet are machined 
accurately and drilled for 
standard mounting bolts. The 
reversible stator puts the 
roomy conduit box on the 
most convenient side and the 
end shields can be rotated to 
any of four positions to meet 


mounting requirements. 


Convenient 
« to Lubricate 


5. Tri-Clad motors have @ 
large oil or grease capacity. 
On sleeve-bearing motors, the 
oil-filler gage can be located on 
either side of the bearing hous 
ing. A spring cover on this 
gage permits quick checking of 
the oil level. On ball-bearing 
motors, a pressure-relief grea* 
ing system assures rapid and 
thorough greasing. 


3. A large, 
duit box § 
working Sf 
quickly ren 
Flexible leac 
terminals, 
Pnently iden’ 
connections 
stainless-ste 
nection pla 
located on 
side of the 


PROTECTIO N FIRS 


Easy 
to Wire 


3. A large, four-position con- 
duit box gives unrestricted 
working space. It can be 
quickly removed for wiring. 
Flexible leads are pressed on the 
terminals, which are perma- 
nently identified. No soldered 
Sconnections are necessary. A 
stainless-steel, graphic con- 
nection plate is conveniently 
located on the conduit-box 


side of the motor. 


Easy 


4 t0 Clean 


' 6. The smooth, rounded con- 


tours of the Tri-Clad motor— 
with the upper portion com- 
pletely enclosed—have few 
recesses or projections to catch 
and hold settling dust. Such 
dust as does settle on the 
motor can be readily wiped 
away with a cloth or piece of 


waste. 


Write for Bulletin GEA-3580 
which gives full details of these 
extra protection features and other 
Tri-Clad moto: advantages. 


“his new General Electric Tri-Clad motor is a cinch to 


install. Its convenience features pay off in precious minutes 


saved— both for those who build motors into machines and 
for those who use them in the plant. 

Next time you order motors, take time saving into account, 
along with protection and performance; make sure you get 
Tri-Clad motors—now available in a wide range of types 
and integral horsepower sizes to 20 hp. General Electric 
Company, Schenectady, N. Y. 


CTRIC 


3 
| 


| 
| 
| 


they said five years ago 


Vascoloy 


RAMET 


Tantalum - Tungsten 
Carbide Tools 


AS NEAR AS YOUR TELEPHONE 


Call the nearest of these 
FACTORY-OWNED 
BRANCHES: 


BUFFALO. . . . Washington 7716 


but today it’s BEING DONE! 


CHICAGO AREA . Rogers Park 9500 & 

Carbide tool performance records that were 
CLEVELAND ...... Cherry0278 | = 
DETROIT AREA . . . Madison 6300 magnificent” only a few years ago, now 
HARTFORD ....... . 32-5197 look like ‘ancient history” in the light of the super- 
MILWAUKEE . . . . Broadway 3111 performance of Vascoloy-Ramet tools. 
NEW YORK AREA 

Journal Square 2-2231 New production records in the number of pieces 
PHILADELPHIA —_ Rittenhouse 8360 per grind, per tool, per hour and per dollar are being 
« made almost daily... and Vascoloy-Ramet tools are 
PROVIDENCE ..... Dexter 1271 

a vs eosin helping to make 1941 the greatest production year 
SYRACUSE ....... 3-0334 in American history. 
( oF x If you want extra production at no extra cost call 


in a Vascoloy- Ramet factory representative or 
authorized agent. Do it today. 


VASCOLOY-RAMET CORPORATION 
NORTH CHICAGO, ILLINOIS 
An Affiliate of 


FANSTEEL METALLURGICAL CORPORATION 


and 
VANADIUM-ALLOYS STEEL COMPANY 


AUTHORIZED AGENTS IN PRINCIPAL CITIES 
In Canada: Carbide Tool & Die Company, Ltd., Hamilton, Ont. 


THE SUPERIOR TANTALUM -TUNGSTEN CARBIDE TOOLS 
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How FLAME-PRIMING 


can ease the load on Sand-Blasting Equipment 


by preparing steel for 
1 better, faster, longer- 


lasting paint jobs... 


XY-ACETYLENE flame-prim- 
QO ing of structural steel to remove 
loose scale, rust, and moisture before 
painting can, in many cases, com- 
pletely eliminate sand-blasting. At 
the same time, this process does away 


with the necessity for chemical treat- 


ment of the steel prior to painting. 
Flame-priming can be applied to " 
; steel or steel structures of practically 
any size. Irregularity of shape, re- ae 
cesses, rivets, or other “hard-to-get- oe 


at” parts offer no obstacle. This rela- 


tively new process is easy to learn, . . _ 
Shown above is an operator using an Oxweld flame-priming 
blowpipe to prepare a large tank for a perfect paint job. The 
acetylene is from three manifolded Prest-O-Lite cylinders. 


easy to use, and requires only a small 


amount of equipment, 


How It Works —To use flame-priming, a heating head 
is passed quite rapidly over the surface to be cleaned. The 
quick surface heat causes the loose seale to break away, and 


at the same time drives out surface moisture. The priming 
operation is closely followed by wire-brushing, and the paint 
is then applied while the metal is still warm and dry. As a 
result, the paint flows on faster, bonds tighter, and dries 
quicker. And because loose seale, rust, and surface moisture 


have been eliminated, subsequent paint flaking is avoided. 


and Lede can help you use it! 


If you would like to know more about flame-priming, get in 
touch with Linde! Whether it’s welding, cutting, flame-hard- 
ening, flame-softening, descaling, or hard-facing—if it is a 
“flame” process—it pays to ask Linde! 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


General Office: New York, N. Y. Offices in Principal Cities 
In Canada: Dominion Oxygen Company, Limited, Toronto 


LINDE OXYGEN... PREST-O-LITE ACETYLENE... UNION CARBIDE 
 OXWELD, PUROX, PREST-O-WELD APPARATUS ...OXWELD SUPPLIES 


The words “Linde,” ‘*Prest-O-Lite,” ‘‘Union,” ‘‘Oxweld,” ‘‘Purox,” and ‘‘Prest-O-Weld” are trade-marks of Units of Union Carbide and Carbon Corporation. 
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ret Lath 


ENCREASED PRODUCTIVE CAPACITY 
AND GREATER PROFIT POTENTIALITIES 


No.2 Geared Electric Tur 


at’ 


DLE SPEED (vit 


a Universal Turret Lathe 
= 
s Yad 
Universal Turret Lathe Universal Turret Lathe 


| USE OUR EXPERIENCE and STANDARD HYDRAULIC 
/ UNITS FOR SIMPLER... FASTER MACHINES 


PROPER STUDY OF MILLING PROBLEM RESULTS IN 
DOUBLED PRODUCTION — GREATER ACCURACY 


Machine in Brief 


Horizontal machine with two. standard self-contained 
hydraulic units, utilizing arbor milling cutters, to machine 
king-pin bosses simultaneously. Flexibility of unit design 
allows for relocation in case of future changes in axle design. 
Machine cycle is controlled with pushbuttons. 


An unskilled operator, after a few minute’s instruc- 
tions, is producing approximately one axle per minute. 


ERHAPS your production demands can be met with 

fewer machines. Perhaps that battery of duplicate 

standard machines isn’t such a smart investment 
after all. Perhaps a proper analysis of your part, together 
with your production requirements and _ processing 
methods will result in a machine as efficient and simple 
as this one . .. designed and built to mill king-pin 
bosses of truck axles. 


Let our experience be your catalog. For our job in this 
emergency is to draw from this past experience and 
design faster, simpler, and more accurate machines so 
that you can do more work with less equipment. An 
example of our work with a truck manufacturer is shown 
to the left. It’s one of many of our installations and 
representative of our method of building special 
machine tools to fit a specific job. 


Upon receipt of your part print and production require- 
ments, we will be glad to furnish a preliminary design 
and estimate. 


W. F. AND JOHN BARNES COMPANY 


ROcK FOR D 


DESIGNERS AND BUILDERS OF DRILLING—BORING—TAPPING — MILLING 
AND HONING MACHINES TO SUIT YOUR PARTS — YOUR PRODUCTION 
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Nu that the pace of production is faster, those 
“choke points” show up more clearly than ever. Plan 
now to do something about them! If your old equip- 
ment can’t keep pace today, it will be still more penal- 
izing in the days that lie ahead. 

If it’s metal turning, your production can be acceler- 
ated by one of the new Gisholts. So rapidly have im- 
provements taken place in Gisholt Turret Lathes that 


Look ahead... heep ahead... with Gisholt improvements in metal turning 


GISHOLT MACHINE COMPANY 


MADISON, WISCONSIN 


1209 EAST WASHINGTON AVENUE . 


IN PRODUCTION 


they are increasing production as much as 50% over 
the machines of a few years ago. That increased speed 
and accuracy will be an important factor in your future 
profits. 

For more than a half-century, Gisholt developments 
have been coming in a steady procession, each one 
bringing simpler operation, greater speed, and lower 


cost. It pays to keep up with them! 


ml 
<= = 
| 
= - 
y TCH FOR THOSE Q | 
‘jd 
‘TURRET LATHES AUTOMATIC LATHES BALANCING MACHINES | 


@ The modern way to reduce labor costs is to 
make your skilled workmen more productive 
by supplying them with better tools. 


For more than half a century, Williams has 
been making fine tools for industry—tools that 
not only enable the operator to produce more, 
but inspire him to better workmanship. And 
that means fewer rejects, less material waste. 


All Williams’ products are fully guaranteed 
and are sold by industrial distributors every- 
where. Write for descriptive literature. 1-617 


—, 


J. H. WILLIAMS & CO. HEADQUARTERS FOR 225 LAFAYETTE ST., NEW YORK 
LATHE DOGS “gr CLAMPS PIPE VISES PIPE TONGS 
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THESE B-C “PARAFORM” CUTTERS 
NET 3500 PIECES PER SHARPENING 


Four Barber-Colman ‘‘Paraform’’ Half Side Milling Cutters mill the 
ends of 2 outboard motor crankshafts at one time, sizing them for 
length. The crankshafts are held in double fixtures which permit the 
operator to change the work in one set of fixtures while cutting proceeds 
in the other set. Production is 260 pieces per hour, and the ‘“‘Paraform” 
Cutters average approximately 3500 crankshafts per sharpening. 


Above: Crankshafts for four-cyl- 
inder Evinrude Outboard Motors; 
some of 22 different size shafts 
milled rapidly and accurately with 
“Paraform" Cutters by this method. 
Various B-C Cutters are also used 
in other operations in this plant. 


 Barber-Colman Company 


General Offices and Plent 203 Loomis St., Rockford, Illinois, A. 


Manufacturers in many lines report similar 
superior results with ‘‘Paraform”’ fast-cutting 
Milling Cutters. The distinctive ““Paraform”’ 
tooth design maintains the same high effi- 
ciency throughout the entire life of the 
Cutter, and permits the use of higher speeds 
and feeds. 


Performance and facts like this indicate 
that you too can get increased production 
and a greater number of pieces per cutter 
sharpening with Barber-Colman high quality 
standard ‘‘Paraform’’ Milling Cutters. The 
result is lower tool cost. Consult Barber- 
Colman Cutter Engineering Service today 
for recommendations on your work. 


QUICK JOB FIGURES 


Tools — Four Barber-Colman ‘Paraform" 
Half-Side Milling Cutters; 8” dia. by 1” 


wide; two on each arbor. 
Machine — Sundstrand Rigidmil. 


Part — Crankshafts for Evinrude Outboard 
Motors. 


Material — 3120 Steel forgings. 


Operation — Milling both ends of two 
shafts at a time. Work is held in oppos- 
ing fixtures and fed alternately to each 
pair of cutters; permitting work-change 
at one fixture while milling proceeds at 
the other. 


Feed — 5” a minute... Speed — 57 1.p.m 


Production — 260 pieces an hour, floor- 
to-floor. 


Pieces per Grind — 3500. 


Remarks — 22 different sizes of crankshafts 
are milled by this method, by making 
simple changes in the set-up. 


) SEE YOUR B-C CATALOG K ( 


When ordering cutters for any purpose 
consult your convenient B-C Catalog K 
as a time-saving guide to better milling. 
The extensive B-C line of “Paraform", 
plain, helical and side mills; and a great 
variety of other 

standard and os 
special types, are 

fully described B-¢ 
on pages 66 to 
136. Order for 


future needs now. 


PRODUCTS 


MACHINES, noe 
SHARPENING MA- 
CHINES, REAMERS, 
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R. kK. LEBLOND MACHINE TOOL CO. 
KNOWS CLEVELAND MODEL ‘A’ 


Single 


AUTOMATICS SPEED PRODUCTION 
OF SMALL LOTS AND SHORT RUNS 


@ Time saving is even more important to machine tool builders than to many 
other manufacturers whose production is under less pressure from all sides, 
and the choice of Cleveland Single Spindle Automatics by LeBlond is made 
as usual on the hard-boiled basis of comparative production costs. Their own 
exacting standards of precision limits of accuracy and speed of production must 
be supported by the machine tools they buy, and LeBlond has relied upon 
Cleveland Automatics for many years past. Some of the Clevelands in this 
plant have seen continuous service for more than two decades, and this newest 
534,” Model A vastly increases production capacity over that of its predecessors. 


Gauging, drilling, forming, boring, turning, reaming and cutting off are the 
operations required for making adrive shaft gear from SAE 3140 bar stock, 
in lots of 40 pieces. e Gauging, forming except ends, turning two diameters, 
drilling and forming O.D. are the operations in making a cluster gear of SAE 
3140 bar stock in lots of 50 to 120 pieces. ¢ An intershaft gear made 
from SAE 3140 bar stock is produced in lots of 125 pieces—which by the 
former method required one-third more time. Operations: gauging, drilling, 
forming, boring for grind and finish counterboring 31.6” deep, cutting off. 


On small lots and short runs the larger size Cleveland Automatics offer 
unique advantages, not the least of which is ready accessibility for adjustment 
and quick tooling up. Powerful and fast, a Cleveland may have profit poten- 
tials for your plant in production routines where you believed you had ex- 
hausted the possibilities of further economies. A descriptive bulletin will 
be sent on request. 


THE CLEVELAND AUTOMATIC MACHINE COMPANY 


2269 ASHLAND ROAD « CLEVELAND, OHIO 
Sales Offices: NEWARK—15 Washington Street *¢© DETROIT— 2842 Grand Boulevard 
CHICAGO—565 West Washington Street . CINCINNATI—507 American Building 


Cleveland's 4-speed motor drive, the variable tool feed and universal camming arrangement, may 
be seen here as applied to the 5%," Single Spindle Automatic. 


LEBLOND 


CEN 


| 
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= costs for cutting steel plate and sheet is 
your reward when using the 41 Ib. motor-driven 
Airco No. 10 Radiagraph. With this oxyacety- 
lene cutting machine you can do the job quickly, 
easily. It automatically cuts square or bevelled 
edges on circles from 3 inches to 85 inches in 
diameter . . . and it will make straight cuts of 
any length. 

The Radiagraph is supplied complete with 
torch, tip and one track for a 60 inch long 
straight line cut. It is available for operation on 
either a.c. or d.c. For more detailed infor- 
mation, please write to any Airco sales office. 


PORTABLE 


THE 


No. 10 


Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
: DISTRICT OFFICES IN PRINCIPAL CITIES - 
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UnION 
DIVISIONS of the UNION TWIST DRILL COMPANY 


S. W. Card Mfg. Co. Div., Mansfield, Mass, 


Butterfield Div., Derby Line, Vt. > 
Butterfield Div., Rock island, Quebec. 


STORES 
New York: 61 Reade St. San Francisco: 121 Second St. 


Detroit: 6540 Antoine St. Seattle: 568 First Ave., South 


Chicago: 11 So. Clinton St. Los Angeles: 624 &. Fourth St. | 


| 
| y | 

: Our ynowled9® of desi" and a 
= rhe cutting poth of | 
steels and the metals xo be cut, enavie 

A hes will help you naintain yninte™ | 

| 


Cost plus performance 
als value! Prove Card 
superiority by putting 
Card Taps on the job and ™ 
keeping records of their? 
cost and the number of © 
holes they produce. The 
Service Test will prove® 
that Card knows how to 
make taps that give more 
tor every threading dollar. 


S. W. CARD MFG. co. 
“MANSFIELD, MASS., U.S. A. 


BUTTE RFIEL sommes of the UNION TWIST DRILL COMPANY | DIV 


ib W Mew York: 61 Reade St. . San Francisco: 121 Second Si. 
. Ghicege: 11 So. Clinton St. Los Angeles: 524 Fourth St. 
Detroit: 6540 Antoine St. ‘Seattle: 568 First Ave., South 
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Y | DIVISIONS of the UNION TWIST DRILL COMPANY 


The RIGHT tap for every job! And that means 
a complete line, a correct line. Butterfields are 
made right by workmen who, from designer 
to metallurgist to inspector, are experts. Such 
workmanship gives Butterfields the “extras” that 
are necessary to stand up under today’s produc- 
tion... to produce threads to tolerances as fine 
as .0005". When accuracy and production count, 
you can count on Butterfields. 


BUTTERFIELD DIVISION 


FACTORIES: DERBY LINE. VERMONT — ATHOL, 
MASS.— MANSFIELD, MASS. — ROCK ISLAND, 
QUEBEC, CANADA 


STORES: New York, 61 Reade St, Chicago, 11 So. Clinton St. Cileve- 
fand, Hal. w. Reynolds, 3346 Superior Ave. Oectroit, 6540 Antoine St. 
Loe Angeties, 524 E, Fourth St. Toronto, 208 King St. West. Montreai, 
St. Paul West, Winnipeg, 403 Travellers Bidg. Vancouver, 327 
shelly Bidg. Agents for Great Britain—Charies Churchill & Go., Lta., 


27.34 Wainut Tree Walk, Kennington, London, 8. E. 11, England. Branches 
a Birmingham, Manchester, Glasgow, Newcastie-on-Tyne and Bristol. 


DERBY LINE, VERMONT ROCK ISLAND, QUEBEC 


Write for details of 
“THRED-RITE” DIES 
for External Threading Jobs 
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LUBRICANTS 
FOR INDUSTRY 


| Extreme Pressure Hydraulic 
| Oils, Cut-Zol Clear Cutting 
Oils, Extreme Pressure 
Lubricating Oils, High Tem- 
perature Oils, Aluminum 
Greases, Ball and Roller 
Bearing Greases, Extreme 
| Pressure Gear Oils. 


REG. U.S. PAT. OFF. 
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LUBRI-ZOL restores 


SPEED and POSITIVE ACTION 


to hydraulic feeds on TURRET LATHE 


e@ The hydraulic oil a manufacturer was using in this Foster 
Fastermatic, or automatic turret lathe, reduced its perfor- 
mance to a “bottleneck.” Feeds were sluggish. Production 
was off. The feed was jumpy and hesitated when the turret 
indexed. Feed could not be slowed down enough for fine 
finish cuts. 


Upon recommendation of a Lubri-Zol field engineer, the 
hydraulic system was first thoroughly cleaned with Lubri-Zol 
gum-solvent flushing oil. The reservoir was then filled with 
Lubri-Zol Extreme Pressure Hydraulic Oil. 


Performance changed like magic. The former sluggish 
condition vanished. Jumpy feeds disappeared and smooth 
feed motion took its place. Feed rates could be slowed down to 
a tenth of previous minimum. 


For two full years the machine worked beautifully with this 
one filling of oil. A laboratory check on a drain sample then 
pronounced it still good for further use. 


Thousands of hydraulic equipped production machines, 
pushed today for top rate of output, are delivering extra per- 
formance with extra protection against maintenance troubles 
through use of Lubri-Zol Extreme Pressure Hydraulic Oils. 


New Hydraulic Bulletin: Write for your copy. Ask also about 
Lubri-Zol’s laboratory service, available without charge to 
Lubri-Zol users. 


THE LUBRI-ZOL CORPORATION © Cleveland, Ohio 
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Vacation this Year? 


Though our national emergency is shortening and even can- 
celling many vacations this year, we hope you'll be able to 
slip away for a few days at least. While you're gone, your 
department can rely on Ryerson for the best steel-service that 
present-day circumstances will permit. In times like these. 
we are naturally out of many sizes but we still have a fair 
stock and service continues without interruption. So make 
the best of your days off... Relax! Build yourself up for the 


hard winter months ahead. Ryerson will help hold the fort. 


Jos. T. Ryerson & Son, Inc. Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City 


MATERIALS SECTION 


@ Parsons’ White Brass D. A. was developed 
especially for bearings of Diesel and turbine 
engines. The same qualities which make it suc- 
cessful in this service also make it one of the 
best bearing metals for gasoline engines, gener- 
ators, paper and pulp mill machinery, and 
printing presses. 

Virgin metal of the highest quality and strict 
metallurgical control 
insure satisfaction in 


service. 


OF THE BALDWIN LOCOMOTIVE WORKS 
Other ‘Members the Baldwin ° THE BALDWIN. Loco MOT} VE -WORKS 

BALDWIN SOUTHWARK. DIVISION . THE PELTON WATER WHEEL COMPANY 

BALDWIN DE LA VERGNE SALES CORP. THE WHITCOMB LOCOMOTIVE COMPANY: 
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MATERIALS SECTION 


your supplier about 


You know what you want from your cutting tools. Here’s what users are getting from 
molybdenum high speed steels, in comparison with the tungsten types. 


Equivalent cutting properties Greater toughness Lower cost 


These are facts — with nine years’ experience in thousands of shops to back them up. Check 
cost and performance records with any user you like. See your supplier for the proper 
analysis and heat treatment for your requirements. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED + FERROMOLYBDENUM + CALCIUM MOLYBDATE 
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YOUR BEARING PROBLEM... 


Manufacturers of machine tools and industrial machinery for years 
have been engineering to Bunting Bronze Standardized Bearings to 
improve performance, simplify production and service. Leading 
wholesalers and Bunting warehouses all over America maintain 
large stocks of these bearings in hundreds of sizes. 

Because they are instantly available and fit all usual applications, 
these Precision-type Bunting Standardized Bearings are keeping 
machines running which otherwise would be idle, equipping ma- 
chines which otherwise would be unfinished. They also can be 
made to meet many of the unusual bearing requirements by slight 
alterations. 

Bunting also maintains large stocks of Standardized Bronze 
Bearings for every size and make of electric motor requiring sleeve- 
type bearings. These are ready for assembly, being completely 
finished to original designs and dimensional specifications. 

Precision Bearing Bronze Bars, machined I. D., O. D. and ends, 
are available in hundreds of stock sizes. 

Use the coupon or write for catalog. 
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The metal used for Bunting 
Standardized Bearings is 
Bunting No. 72 (SAE 660), 
the alloy specified for years 
by the majority of machinery 
manufacturers. 


...WE HELP YOU SOLVE IT 


No matter how unusual the bearing requirement may be, it can be 
met by a Bunting Bronze Standardized Bearing in combination with 
proper lubricating methods and other details specially engineered 
for the application. 

Bunting engineers will show you how to make Bunting Bronze 
Standardized Bearings wholly satisfactory in your applications. 
Advice, blue prints, technical data are freely and promptly supplied 
for lubrication, relationship of running clearances to rotative speeds, 
press fitting, oil and dust sealing, and all other details of a successful 
bearing installation. 

This service costs you nothing. State your bearing problem. 
We will help you solve it with bearings which can be obtained 
promptly from wholesalers and Bunting warehouses everywhere... 
The Bunting Brass & Bronze Company, Toledo, Ohio. Warehouses 
in All Principal Cities. 


Properly engineered oil 
grooves are readily ma- 
chined into Bunting 
Bronze Standardized 
Bearings, thus assuring 
perfect lubrication. Typ- 
ical standard examples 
ae shown. 


BUNTING BRASS & 
BRONZE COMPANY 
Toledo, Ohio Dept. 17 

Please send your free cat- 

alog of Bunting Standardized 


BUSHINGS @ BEARINGS 
@ PRECISION BRONZE BARS Ca 


@®@BABBITT METALS 


STATE 


OUR NAME 
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ROVIDED you can tap his reservoir of 
native ability, by giving him quickly the sound founda. 
tion of training in tool making fundamentals and tech. 
niques he needs. Eager to help—he waits only the 
chance you can give him to serve you and his country, 


Have you started—are you planning to start—the 
apprentice training course that will release his young 
energies and enthusiasms in the building of his own 
and industry’s future? 


If so, what and how much will he learn about the 
proper selection and heat treatment of tool steels, on 
which lies so much of the responsibility for the sue. 


THIS YOUTH cess or failure of tools ? 


Out of the laboratories, up from the tool room, straight 
from the hardening furnaces, has come a book to give 


CAN HELP YOU him the hard kernel of “Know-How” which you your. 


self would implant could you but shepherd his cours, 


This book, ‘Tool Steel Simplified” —so timely, so easy. 

MEET YOUR to-read, so practical, that it is already in its seventh 
reprinting—was developed in cooperation with man 

of America’s leading tool rooms. Thousands of skilled, 

TOOL MAKING PROBLEM ! experienced tool makers use it daily to help solve their 
* problems of tool steel selection and heat treatment. 

\ And yet “Tool Steel Simplified” is so understandable, 
so theoretically sound that additional thousands of 
copies have been purchased for vocational training 
purposes. Altogether, more than 20,000 copies are in use. 


If you are concerned with this problem of training tool 
makers and tool hardeners, accept this invitation. Get 
a copy yourself. Read it. See how, see where, it cai 
help further your program. 


The cost? Only $1.00 in the U.S.A.—though the book 
is 316 pages, of standard textbook size, quality and 
Linding, with 203 illustrations—some in full color. J 
cost is purposely low—so that it can be made mor 
freely available to all who may need it. 


To get your copy of “Tool Steel Simplified”, send u: 
your order with $1.00—or use the coupon below. You! 
find a way to give that boy, who wants to help, a wel 
come boost, at a time when his services will be invaluable 
to your company and the nation. 


THE CARPENTER STEEL COMPAN! 
READING, PA. 
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READ WHAT SCHOOL HEADS SAY 


.. . Simple and easy to read. 
Contains useful information 
which commends it to techni- 
cal men, semi-technical men, 
and men in the shops who 
want to improve their ability 
to make the best use of tools. 
Prof. Bradley Stoughton 
Dept. of Metallurgical 
Engineering 
Lehigh University 


+ Valuab'e textbook for 
apprentices and jourreymen, 
and an equally valuable hand- 
book for tool designers and 


others concerned with the use 
of tool steel. 

J. B. Chalmers 
Director of Training School 
The Yale & Towne Mfg.Co. 


.. . have read and re-read the 
took. Became absorbed in 
finding out and learning so 
many things never kiew 
tefore. Chapter 17 on que ch- 
ing is worth the price of t e 
book . . . will need 45 copies 
for classroom use. 
F. E. Laverty 
Worcester Boys’ Trade 

School, Worcester, Mass. 


THE CARPENTER STEEL COMPANY 
105 Bern Street, Reading, Pa. 


Gentlemen: Please send me a copy of your 316 page hand- 
book on tool steel selection and heat treatment — “Tool 
Steel Simplified”. I enclose $1.00. Send copy postpaid. 


Name 


Title 


Firm 
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THERE ARE 
ONLY 24 HOURS 
IN A DAY... 


SAYS WHO? 


MATERIALS SECTION 


A group of hard-headed steel engineers 
is busy proving otherwise 


N shop after shop, on important 

jobs that must be done in the least 
time, these men are working miracles 
with formerly accepted production 
schedules. In effect, they are adding 
one hour more—two hours—six hours 
—and in some cases, by actually dou- 
bling production, they have added 
24+ hours to the working day. 

How are they doing it? Simply by 


CONTROLLED STEELS 


CARNEGIE-ILLINOIS 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


74—MACHINERY, August, 1941 


knowing a lot about steel. By know- 
ing how to use steel more efficiently. 
And by telling others how-to do it. 
By guiding fabricating shops and 
sub-assembly plants in the proper 
selection of steels and by constantly 
developing new techniques in steel 
working and treatment, Carnegie- 
Illinois steel engineers and metallur- 
gists are reducing machining times, 


STEEL 
Pittsburgh and Chicago 


CORPORATION 


+ United States Steel Export Company, New York 


speeding up forging and welding 
operations, are short-cutting former 
heat treating and hardening cycles. 
And they are getting results—results 
that would have seemed impossible a 
short time ago. 

The battle of production is on. If 
you are facing new and unfamiliar 
problems of production, call on us. 
Insofar as your difficulties involve 
the use of steel, we believe we can 
help you solve them with least 
trouble, waste and delay. Time 1s 
the most precious thing in America 
today—let us help you save it. 
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Pre-Cast Bearing BRONZE ON STEEL was developed to 
meet the present day requirements of manufacturers in 
every type of industry. By combining the bearing qualities 
of bronze with the strength of steel, we enable you to 


increase speeds and loads . . . to gain longer life and 
smoother operation . . . greater resistance to shock and 
Write for this attractive to wear. 
—— for a — Pre-Cast Bearing BRONZE ON STEEL is a thin wall, 
ing BRONZE ON STEEL. laminated type of bearing. A high quality bronze alloy, in 


powder form, is permanently bonded to strip steel. The 
fabricating process is essentially a series of stamping and 
forming operations. This provides a low unit cost with 
accuracy and precision. 


While Pre-Cast Bearing BRONZE ON STEEL was 
developed primarily for sleeve bearings, it has already 
found many other important applications in industry. It 
is an ideal metal for stampings, washers or other flat pieces. 
Available either in rolls . . . up to 400 feet in length... 


Examine a section of Pre- or as finished parts, made to your specifications. 


Cast Bearing BRONZE ibiliti 
ON STEEL closely. Note Why not investigate the possibilities of Pre-Cast Bear 


hew permanently the ing BRONZE ON STEEL in your product? Complete 
bronze is bonded to the steel. information is available upon request . . . FREE. 


JOHNSON BRONZE COMPANY sae 


UARTER 
520 SOUTH MILL STREET - NEW CASTLE, PA. 
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This Division of Borg-Warner Corporatio 
for Special Uses.” These include . - - 


Armor Plate --- Alloy Steels .-- 


Clad Steel.-- 

Soft Center Steels .-- M-CROSS 
Shovel Steels .-- Knife Steels --- 
High Speed Steels .-- 

and Molybdenum and D-B-L. 
ck Saw Blades is the 


| new Tungsten-Molybdenum High- 
for Hack Saw Blades, offering these 


Higher Impact Resistance .. - 
_ . Relative Freedom from Decar- 


burization ..- and Lower Cost. 

Specify Ingersoll D-B-L to cut 

your bills for Hack Saw Blades. 
Ingersoll D-B-L is produced under 


exclusive license arrangement with 
Allegheny-Ludium Steel Corporation. 


all “Special Steels for 
gre invited. 


Steels .-- 
18-4-1" 


Ingersoll *D-B-L Steel for Ha 


sensationa 
Speed Steel 
advantages: 
Cutting Edge - 


Inquiries for 
Special Uses 


INGERSOL L 
STEEL & DISC DIVISION 


BORG-WARNER CORPORATION 
NEW CASTLE, INDIANA 


Plants: New Castle, Ind., 
Chicago, Ill., Kalamazoo, Mich. 
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IngAclad Stainless- 


Stainless Steels .-- Tillage Steels .-- 
Cross-Rolled Steel 


Clutch Plate 
including 
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“LEADING AIRCRAFT PLANTS MAKING © 
PURSUIT PLANES, DIVE BOMBERS, | 
BOMBERS, TRAINING PLANES FOR U.S. © 
GOV R N M E N T use safe, 


Where ony cleaning is essential ... where exacting production requires 
ments must be met . . . where safety to metals is a prime consideration . .. you aay 
will find high quality, economical Oakite materials specified and used as they 
NOW < are in the 16 out of 24 leading and outstanding aircraft plants. producing 

planes § for the U. S. and other Governments, 


_OAKITE. AVIATION. CLEANER 


For preparing aluminum and aluminum alloy parts for anodizing; for pre-cleaning 
aluminum surfaces for spot-welding, use this APPROVED and STANDARD 
Oakite material. It is SAFE to surfaces, cleans speedily, produces the results 
required at low cost. # 


Other specially designed and APPROVED Oakite materials also available for a 
use in connection with various cleaning and related operations in aircraft and 
accessory plants. Inquiries invited . . . we are at your service .. . day or night. 


Manufactured only by 
OAKITE PRODUCTS, INC., 26 Thames Street,,NEW YORK, N. Y. 
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ON DEPOSIT... 
...@ fund of information 


A source of comfort and strength in times of personal emergency 
are the funds put away over the years. To the metal working industries, 
at a time like the present, the fund of information on Nickel Alloys ‘ | | 
accumulated by our technical staff can also be a source of help and satisfaction. e 
The facts and data thus available are the natural product of wide 
experience in the solution of problems involving the use of Nickel and its 
alloys. Our helpful literature may well be of real assistance to you 
because it deals with the selection, fabrication and use of these materials. 
You are also offered the assistance of our technical staff in solving 
material problems arising from a temporary lack of Nickel. 

We suggest that you drop us a line asking for a list of available 
literature. Your request for the assistance of our technical staff 
will receive prompt attention. 


NICKEL 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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HAYNES STELLITE TOOLS For High Production 
at Low Cost per Piece Machined 


MATERIALS SECTION 


Special Tools Available on Order 


Shown above are a few typical Haynes Stellite special turning and 
grooving tools, a welded tip tool, and a tool tip. Special tools for prac- 
tically every machining operation are regularly supplied, cast and 
finish ground to users’ specifications. These include milling cutter and 
reamer blades, brazed-in blade shell end mills, spot facers, counter- 
bores, reamers, and a variety of form tools. Details upon request. 


Take full advantage of the high cutting qual- 
ity of the many available forms of Haynes 
Stellite cutting tools. These uniform, depend- 
able tools increase production and at the same 
time assure low cost per piece machined. 
Haynes Stellite alloy tools are efficiently and 
economically used for machining practically 
all machinable materials except chilled cast 
iron and manganese steel. 


Standard Tools for Immediate Delivery 


Standard Haynes Stellite tool bits are avail- 
able in a variety of sizes—both flat and square 


ELLIT, 


Red-hard, wear-resisting alloys of 
cobalt, chromi: nd tungst 


ready for immediate delivery. These bits are 
supplied finish ground ready for use in stand- 
ard tvol holders. They will help you reduce 
your tool inventory because they can be easily 
converted to the special profiles required for 
various operations. 

For jobs on which the use of solid bits is not 
practicable, you can obtain immediate delivery 
on standard welded tip tools in a wide variety 
of sizes and shapes. 

Write or phone the district office nearest you 
for complete information on standard and spe- 
cial Haynes Stellite tools. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 
New York, N. Y. UCC) 
Chicago—Cleveland 


Kokomo, Indiana 


Detroit—Houston—Los Angeles—San Francisco— Tulsa 


HIGH-PRODUCTION METAL-CUTTING TOOLS 


“Haynes Stellite”’ is a registered trade-mark of Haynes Stellite Company 
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Soy CUTS SIZE AND WEIGHT OF POWER TOOLS 
WITH ANTI-FRICTION NEEDLE BEARINGS 


THIS COMPACT THOR hand-model UIN Nibbler packs in 
plenty of power! It weighs only 334 Ibs., yet does the work of a 
portable power shear and, in addition, efficiently cuts irregular 
shapes, follows lines and contours, and even cuts inside shapes 
on a radius as small as 1% in., starting at a drill hole. 


THE NEEDLE BEARING (indicated by Mr. Larson’s pencil) 
is fairly inaccessible when the tool is assembled, but no extra 
lubrication system is necessary because a large supply of grease 
is retained and evenly distributed in the reservoir formed by 
the close-fitting lips of the bearing’s race. 


If you have a bearing problem where high 
load capacity, small size, light weight, ease 
of assembly and lubrication are vital con- 
siderations, and low cost is an important 
factor, investigate the Torrington Needle 
Bearing. Our Engineering Department will 


THE TORRINGTON COMPANY, TORRINGTON, CONN., U.S.A. + ESTABLISHED 1866 


Makers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit 


Cleveland Chicago 


== 
NS 
| 
Y 
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LE BEARING 


HOW IS IT MADE JUST A HANDFUL? Here’s what Mr. G. 
Larson, Chief Designer of Independent Pneumatic Tool Co., 
says:‘‘ The Torrington Needle Bearing’s very small O.D. makes 
possible our compact gear case. And it gives us good anti-friction 
service without trouble, in the Nibbler and many other tools.” 


OPERATING AT HIGH SPEEDS the Torrington Needle Bear- 
ing shows its ruggedness on jobs like this. Its precision-ground 
rollers and hardened outer race form a self-contained unit of 
high radial load capacity that is easily, inexpensively installed 
in almost any type housing. Initial cost is also surprisingly low. 


be glad to work with you in adapting its ad- 
vantages to your product. For details, write 
for Catalog No. 111. For Needle Bearings 
to be used in heavier service, write our asso- 
ciate, Bantam Bearings Corporation, South 
Bend, Indiana, for Booklet 103X. 


75 
OF 
PRECISION PROOUCTS 


London, England 


TORRINGTON NEEDLE BEARING 
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Broaching 


MADE EASIER 
WITH 


Stuart's 


PATD U S FATENT OFFICE 


THs is another example of a diffi- 

cult metal working problem made 
easier with Stuart’s Thred-Kut. These 
1,000 Ib. breech rings are broached 
on the largest broaching set-up ever 
developed by Lapoint Machine Tool 
Co. It was natural to put Stuart's 
Thred-Kut on the job because of its 
proved performance and wide use in 
armories, arsenals, aircraft plants and 
other related industries where nothing 
less than the best cutting fluid can serve. 
For tapping, threading, deep drilling, 
broaching, gear cutting and all alloy 
steel machining operations-— use 
Stuart’s Thred-Kut. You'll save time, 
money and headaches. Write . . . 
wire... phone for a trial drum today. 


Remember: 


the cost of cutting fluids 
is measured by pennies 
— the cost of tools and 
Production by dollars! 


Chicago, U.S.A. . 


| 


} 


e@ Above is shown the set of 14 
broaches used to broach the 90 mm 
anti-aircraft gun breech ring. 28 cuts 
are taken to remove 230 cubic inches 
of material. One part of the square 
hole has a 1% taper. Squareness, 
size and taper are held to an accu- 
racy of .0015”. 


“For, ALL Fluid 
D. A. STUART OIL co. 


AIMITED Est. 1865 


| 


mm. 
Anti- 
Aircraft 
Breech 
Ring 
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* Long experience and sub- 
stantial expansion in latest type 
equipment has put Madison- 
Kipp in a position to assist in 
large programs involving alu- 
minum die cast parts. The Mad- 
ison-Kipp patented hi-high pres- 
sure process produces superior 
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DIE CASTINGS 


casting to controlled analysis. 
Please send your blue prints to 
Madison where all recommen- 
dations and estimates are made. 


MADISON-KIPP CORPORATION 


203 Waubesa Street, Madison, Wis., U. S.A. 
Complete DIE CASTING SERVICE - FRESH OIL 


* 


LUBRICATORS - HIGH SPEED AIR TOOLS 
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high pressures 


Southwark’s new line of High Pressure Horizontal Triplex capacities and corresponding pressures are available. 


pumps has been thoroughly tested in actual service. For Where a smaller capacity pump is required, South- 
delivering large volumes of High Pressure water in con- =wark builds a line of Vertical Triplex pumps. Their 


junction with hydraulic press installations, these pumps capacities range from 2 to 100 gpm at pressures from 
are built in 12-, 15- and 18-in. stroke lengths. The three- —_ 15,000 to 1,000 lb per sq in. respectively. 


plunger arrangement provides a 60 degree overlap in dis- 
charge impulses and tends to smooth out pump pulsations. 


Bulletin P-106 contains a complete description of these 
pumps together with tables showing dimensions, capaci- 
, The 12-in. stroke pump discharge ranges from 23 gpm __ ties and power requirements. Write for your copy today. 
at 7,500 lb per sq in. to 170 gpm at 1,000 lb per sq in.; Baldwin Southwark Division, The Baldwin Locomotive 
that of the 18-in. stroke unit from 88 gpm at 7,500 lb Works, Philadelphia; Pacific Coast Representative, The 
per sq in. to 685 gpm at 1,000 lb per sq in. Other Pelton Water Wheel Co., San Francisco. 


Write for 


Bulletin 
P-106 
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Carborundum and Aloxite are registered trade-marks ot 
and indicate manufacture by The Carborundum Company. 


It’s the first tanks, bombers 
and guns that make the head-—- 
lines. But it’s their steady 
day to day production that 
really counts. And it’s keep- 
ing machine tools operating at 
top efficiency that makes this 
possible. This calls for the 
regular grinding and condition-— 
ing of every tool and die...a 
task that is done in the tool 
rooms of industry, where 
Carborundum-made grinding 
wheels are doing one of their 
most important defense jobs. 


Thousands of vital parts are be- 
ing turned out by the reamers, 
milling cutters, broaches, hobs, 
drills, taps and dies that 
Carborundum—made tool—room 
wheels help keep at work on the 
production lines. Carborundum 
Brand Diamond Wheels are speed— 
ing the grinding of cemented 
carbide tools, and special 
Aloxite Brand "AA" and other 
types of cool—cutting wheels 
are grinding tools of steel. 


Outstanding research, manufacturing 
and engineering facilities enable us 
to render you a real service on tool 
room grinding, or any other job that 
calls for grinding wheels or coated 
abrasives. Write The Carborundum 
Company, Niagara Falls, New York. 


CARBORUNDUM 


ABRASIVE PRODUCTS 


50 YEARS OF SERVICE |, 
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Looxre at today’s whirring defense program, 
the first picture is that of speed—and tremendous 
mass production, But behind every such picture there 
is one of the tool room — the first line of defense — 
where the tools and fixtures for the production line 
are designed and built. [It is in this picture, where 


measurements are reckoned in split thousandths of 


an inch, that you will find South Bend Lathes. 

Sound design, expert workmanship and quality ma- 
terials give South Bend Lathes extreme accuracy for 
precision tool and gauge work —smooth power and 


speed for efficient production — time-saving versatil- 


ity for economical change-overs. _ 


FOR THE FIRST 
LINE OF DEFENSE 


It is for these reasons that South Bend Lathes are 
demanded in ever-increasing numbers by some of 
the nation’s key industrial plants, and by the Army 
and Navy. The South Bend Lathe Works ts prepare “d 
to meet the demand—and is meeting it every day 
—with the same quality, the same high standards 
which have been maintained through 34 years of 
fine lathe manufacture. 

South Bend Lathes are made in five sizes: 9”, 10", 
13”, 1414” and 16” swing, 3’ to 12’ bed lengths, in 
Tool Room or Manufacturing types, countershaft or 
motor drive. Write for New Catalog LOOA and the 
name of your nearest dealer. 
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WHEN 4 TINY MOTE of dust absorbs moisture from the air 
| and floats gently down upon the lapped and_ polished 
surface of a bearing, rust begins. And a rust spot invisible 
| to the naked eye will kill any bearing, for once started, 


the rusting is progressive even under a film of oil! 


Out of 115 reasons for rejection at the world-famous 
SKF plants in North Philadelphia two of these, dust and 
humidity, once accounted for 80 per cent of all rejects. 
Over summer week-ends especially, rust murdered bear- 
ings in alarming numbers ... until York engineers solved 
the problem by air conditioning the inspection and ship- 


ping department. 


The case of the 


WEEK-END MURDERS 


And all that York air conditioning has done for SKF, 
it can do for you. Remember in these days of forced draft 
defense efforts that cutting rejects does more than merely 
save money, il steps up production. 

e « e 
If you want sweatless hands in your plant, gages that 
stay right, dimensions that remain constant, clearer eyes 
and steadier nerves, the York engineer 
has a real story for you. York Ice 
Machinery Corporation, York. Penna. 


Headquarters Branches and Distributors 


throughout the world. 


YORK REFRIGERATION AND AIR CONDITIONING 


“Headquarters for Mechanical Cooling Since 1885” 


A FEW OF THE MANY NATIONALLY-KNOWN USERS OF YORK EQUIPMENT —4merican dirlines * American Cvanamid * American Optical * Ben- 
dix-Westinghouse + Bethlehem Shipbuilding + Bethlehem Steel + Consolidated Aircraft * Curtiss-Wright + Douglas Aircraft « Du Pont 
Eastern Air Lines « Eastman Kodak « Firestone « Ford « General Motors « Goodrich « Gulf Oil « Hercules Powder « International Busi- 
ness Machines * Jones & Laughlin Steel « Mellon Institute «+ Norton Company *¢ Owens-Illinois « Republic Steel + Shell Oil « SKF 
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this One Proved Best 


THEY PREFER TEXACO 


* More locomotives and cars in the 
U. S. are lubricated with Texaco than 


HE ETTCO TOOL CO. of Brooklyn, N. Y., tested 8 different 
I cutting oils to find the brand that would give them longest 


cutter life, highest spindle speed, finest finish, greatest output. 


Of the 8 brands tested, one stood out . .. TEXACO SULTEX with any other brand. 
CUTTING OIL. ¥* More revenue airline miles in the 
Texaco Sultex assures you of all of these benefits because it U. S. are flown with Texaco than with 


any other brand. 
cools both the cutter and the work, thus preventing chip welding. 


¥& More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


The outstanding performance that has made Texaco preferred 
in the fields listed in the panel has also made it preferred by 
prominent machine tool operators everywhere. ¥*& More stationary Diesel horse- 
power in the U. S. is lubricated with 


These Texaco users enjoy many benefits that can also be yours. ‘ 
Texaco than with any other brand. 


A Texaco Engineer specializing in cutting coolants will gladly * 
More Diesel horsepower on 
streamlined trains in the U. S. is lubri- 


cated with Texaco than with all other 
brands combined. 


cooperate . . . just phone the nearest of more than 2300 Texaco 
distributing plants in the 48 States, or write: 
The Texas Company, 135 East 42nd Street, New York, N. Y. 


© 
ETTCO-EMRICK Tapping Attachments, 
TUNE IN: “Treasury Hour—Millions for Defense." All-Star Radio Multiple Tapping Heads and Tapping Ma 
Program. Every Wednesday Night, CBS. 9:00 £.D.T., 8:00 E.S.T.; 8:00 chines (left) are precision made .. . Texaco 
C.D.T., 7:00 C.S.T.; 6:00 M.S.T.; 5:00 P.S.T. Sultex Cutting Oil used throughout. 


TEXACO Cutting and Soluble Oils 


FOR THE METAL WORKING INDUSTRY 
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helped by these suggestions. 


SOME HINTS ON. 


FILES and FILING 


The skilled mechanic needs little instruction in the use, care and choice 
of files for different jobs. But National Defense activity has brought into 
industry many promising though less experienced shop men who may be 


FREE REPRINTS OF THIS PAGE, for shop Bulletin Boards 
or similar use, will gladly be sent to any responsible person. 


Te tool is but an extension of the 
hand,” say the philosophers. It can 
accomplish the things for which it was 
designed only through power and gui- 
dance supplied by the hand. The logic 
applies most aptly to files. Here are 
some hints on making files more effi- 
cient—more obedient to your command: 


Use the correct file for the job. You 
wouldn’t drive a spike with a tack ham- 
mer, shave with a bowie-knife, or cut 
cloth with sheep-shears. The good me- 
chanic is equally exacting. For metals 
which are soft, yet ductile and tough— 
like brass and copper—he uses a Brass 
File, whose specially designed double- 
cut teeth remove these metals rapidly 
and with a minimum of clogging. 


For rapid filing of aluminum, which is 
still softer, he uses a Type A Aluminum 
File—a file with a coarse, deep upcut and 
a fine, light overcut which removes metal 
rapidly and also 
prevents ‘‘chan- 
neling,’’ ‘‘clog- 
ging” and “‘chat- 
tering.”’ For lead, 
which is extra soft, 
he uses a Lead 
Float File. Lathe 
filing, with its spe- s 
cial technique, Fig. 1 
calls for a Long Angle Lathe File. The 
long angle permits the file to cut very 
rapidly without clogging and to leave 
an extremely smooth finish. 


For keyways, slots and for narrow 
work and sharp angles he selects Pillar, 
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Square, Three-square or Warding Files; 
Knife Files for extra-narrow places. For 
the infinite angles, curves, holes and slots 
encountered in model and die making, or 
for fine-instrument assembling and re- 
pairing, there is a multiplicity of shapes, 
sizes and cuts in small “‘precision’’ files 
commonly known 
as ‘‘Swiss Pat- 
tern.”’ And so on. 
... There are, in 
fact, more than 
3000 kinds, cuts 
and sizes of files 
in the Nicholson 
and Black Dia- 
mond lines—each 
having a special advantage over the 
others for a given job or purpose. ““Know 
your files and get ahead,” is good advice! 


Keep the file cutting. One of the easiest 
ways to ruin a file is to use too much pres- 
sure—or too little—in the stroke. Dif- 
ferent materials, of course, require differ- 
ent touches; but, in general, just enough 
pressure should be applied to keep the 
file cutting at all times. If allowed to 
slide over the work, the teeth of the file 
rapidly become dull; and if they are 
“‘“overloaded”’ by too much pressure, they 
are likely to chip or clog. 


Place work at proper height for filing. 
Most work to be filed is held in a vise. 
For general filing, the vise should be 
about elbow height. If a great deal of 
heavy filing is to be done, it is well to 
have the work lower. If the work is of 
a fine and delicate nature, it should be 


raised near to the worker’s eye level. 
For work which is apt to become dam- 
aged by pressure when held in a vise, it 
is well to provide a pair of ‘“‘protectors”’ 
—blocks of zinc, copper, or other fairly 
soft metal for placing between the jaws 
and the work to be held (see Fig. 1). 


Take care of your files. A file’s life is 
greatly shortened by improper care as 
well as by improper use. Files should 
never be thrown into a drawer or tool 
box containing other tools or objects. 
They should never be laid on top of or 
stacked against each other. Such treat- 
ment ruins their keen cutting edges. 
Keep them separated—either standing 
with their tangs in a row of holes or 
hung on a rack by their handles (see 
Fig. 2). Keep them in a dry place so 
rust will not corrode their teeth points. 


It is also of 
great importance 
to keep files clean 
of filings or 
“‘chips,’’ which 
often collect be- 
tween the teeth 
during use. After 
every few strokes 
the good mechanic 
taps the end of the file on the bench to 
loosen these “‘chips.”” And he always has 
on hand a File Card or Brush. The cut- 
ting edges of the file should be brushed 
frequently (see Fig. 3) —and always before 
putting the file away. 


NICHOLSON FILE CO., Providence, R.1., U.S.A. 
(Also Canadian Plant, Port Hope, Ont.) 


Fig. 3 


LONG ANGLE LATHE FILE 
Here is one of the many kinds of special- 
purpose files designed by Nicholson toward 
more efficient filing on specific types of work 
and materials. Long angle (of teeth) affords 
fast cutting and self-clearing; requires less 
pressure, and virtually eliminates pinning 


up and scratching. Safe (uncut) edges pro- 
tect shoulders and the dog. Can also be used 
for bench filing of many materials — such 
as aluminum and compositions of brass and 
bronze. Available through mill-supply houses 
in either Nicholson or Black Diamond brand. 
Send for FREE TECHNICAL BULLETIN. 


NICHOLSON FILES 


FOR EVERY PURPOSE 
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THE Bryant principle of overhead wheel slide suspension 
lends itself to the easy, profitable grinding of dies and sim- 
ilar parts. 


A guide is used for controlling the wheel slide traverse to 
follow the work contour or for controlling the shape of the 
wheel if the plunge cut method of grinding is preferred. 


The first, or generating, method has been favored by many 
manufacturers of dies due to assurance of smooth blended 
curves and freedom from rings left by the abrasives. 


The plunge cut method is much the faster method due to 
the larger area of contact of the grinding wheel. 


Which method will best suit your requirements? Our en- 
gineers and field men will gladly help in solving your problems. 


BRYANT CHUCKING GRINDER CO. 


SPRINGFIELD, VERMONT, U. A- 
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DISCOVER 


SIMPLICITY 


AND 


SAVINGS 


Try R&L Tools! Discover their amazing 
simplicity, the ease with which they 
lend themselves to a great variety of 
set-ups, the speed with which they 
can be changed from one job to 
another—from right- to left-hand 
operation. 


These R&L features give you a three- 
way saving. They save in first cost 
by replacing the many separate tools 
formerly required to do such a variety 
of jobs. Their multiple operation fea- 
tures save in time by reducing the 
number of set-ups. And they save in 
maintenance because of their simple, 
rugged construction. 


Write for the R&L Booklet, showing 
interesting jobs that will give you ideas 
for adding to the productive capacity 
of your machines with R&L Tools. 


1825 BRISTOL STREET 
Nicetown, Philadelphia, Pa. 
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TOOLS 


R&L TURNING 
TOOL 


Shown set up for drilling, 
turning and _ burnishing. 
The Tantalum Carbide 
backrest may be removed 
and the new Roller Back- 
rest, shown below, sub- 
stituted. 


TAP AND DIE 
HOLDER 
New design eliminates spring plungers and small screws. 


Engaging teeth separate fully — and instantly — when re- 
leased, eliminating wear. 


ROLLER 
BACKREST 


Made in five sizes to fit the five sizes of R&L Turning 
Tools. Easily changed for either right or left hand turning. 


UNIVERSAL 
TOOL POST 
Can be used to hold flat 


or square tools on front or back cross slide with 
the spindle running either direction. 
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| ELPING 


“Illinois Tool” engineers develop complete tooling and 
equipment for broaching machine gun and rifle barrels 


Years of intensive research by ‘“‘Illinois Tool”’ 
engineers have recently resulted in the first 
successful adaptation of the broaching method to 
the rifling of machine gun and rifle barrels. 

This important defense contribution brings the 
increased production, speed and accuracy of the 
broaching method to a field producing vital parts 
for our armament program. 

All the elements for this new broaching system 
were designed and manufactured under the 
supervision of ‘Illinois Tool’’ engineers, including: 


1. Broaches 

2. Broaching machines 

3. Broach sharpening machines 
4.- Broach inspection fixtures 


The successful rifling of gun barrels by the 
broaching method is an outstanding example of 
“ILLINOIS” engineering research 
teamed with practical production 
experience, providing the solution 
to a difficult production problem. Lad 


[_NUFACTURES 
NORT 


“ILLINOIS” broach 
sharpening machine. 


Close-up view of 
special “ILLINOIS” 
inspection fixture for 
tifling broaches. 


View of special ‘‘ILLI- 
NOIS" broaching ma- 
chine for 50 caliber 
machine gun barrels. 
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TOOL 


SHAKEPROOF LOCK WASHER CO. 
2501 No. Keeler Ave., Chicago, Ill. 


Gentlemen: 


Rush us one of your free sample kits of Shakeproof 
Thread-Cutting Screws ! 


Firm Name _ 
Address _ 


Signed by___ 


Be sure to get this handy sample kit of 
Shakeproof Thread-Cutting Screws. All 
four types in a wide variety of sizes and 
head styles are neatly packaged for quick, 
easy selection. Drive them yourself—see 
how they cut their own threads in materials 
of any thickness—see what strong, rugged 
fastenings they make! 


TOO! 


SHAKEPROOF LOCK WASHER CO. 
Distributor of Shakeproof Products 


Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago, Illinois 


Plants at Chicago and Elgin, Illinois 


Canadian Plant: Canada Illinois Tools, Ltd., Toronto, Ontario 


Foreign Licensee: Barber and Colman, Ltd., 
Brooklands, Manchester, England 


Because Shakeproot 
Thread-Cutting Screws 
ce are made with standard 
machine screw threads, a maximum engagement 
with the work is assured. This fact is clearly illue 
trated in the above photo showing the cutaway 
section of a fastening made in thin metal. 


a 0 
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BETTER THREAD ENGAGEMENT 
Types 2 and 9 are 
if 4 for use in plastics. 
need for threaded 
=f BLE W H 
SED 
EADs! 


NOTHER Footburt Full Range 
A Machine for drilling holes up to 
114” in cast iron. Attachments in- 
cluding power feed, back gear unit, 
tapping unit and coolant outfit 
make these machines adaptable for | 
many drilling, tapping, reaming | 
and counterboring | 
They are built to stand up under 
the new high production schedules 
demanded by defense programs. 
Early deliveries are still possible. 


Wire or write for full information. 


THE FOOTE-BURT COMPANY 


CLEVELAND, OHIO 
Detroit Office: 4-151 General Motors Building 


POWER FEED BACK GEAR UNIT TAPPING ATTACHMENT DOUBLE SPINDLE MOTOR DRIVE 
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In every machine shop you can find these fifth 
columnists — dirt, dust, fumes, acids, abrasives, 
chips and filings, hard at work spreading de- 
struction to open-type motors and slowing 
down defense work because of motor failure. 


With Wagner CP totally-enclosed fan-cooled 
motors on the job in your plant, you need not 
fear these fifth columnists because the motors 
are built to ward off these destructive agents. 


Thousands of CP motors now giving complete- 
ly satisfactory service on defense jobs of all kinds 
is your assurance that they will do their part 
in keeping your plant operating at top capacity. 


The def prog is making and will continue to make heavy 
d d: industrial plants for an ever increasing output of 
defense materials. The degree to which your plant is able to 
meet these demands depends, of course, upon several factors, 
nor the least of which is the type of equipment you use. Wagner 
motors have definitely proved their efficiency and dependability 
through 50 years of faithful service to American industry. 
Wagner CP motors have particular merit for the defense industry 
because they are able to give continuous service under condi- 
tions which would cause ordinary open-type motors to fail in 
a short time. Keep the defense program rolling. Put Wagner 
CP motors to work in your plant. 


MOTORS « TRANSFORMERS ° 


Send for your 


of bulletin MU-182 which completely illustrates and 
describes the construction details as well as the 
electrical characteristics of Wagner CP motors. 


“FIFTH COLUMNISTS" 
dont Atop. 


MOTORS 


Wagner type CP totally-enclosed fan-cooled motors 
have two frames: an outer frame which guides a 


strong cooling draft 

over the motor, and an_ 
inner frame which pro- " 
tects the vital parts of 

the motor against the 

entrance of destructive 

agents. Ball bearings 

are used throughout. 

Cartridse completely seals bearings against dust and 
dirt when the rotor is assembled in or removed from 
the motor. End plates are concentrically machined 
to exact dimensions for perfect stator-frame fit. 


Twenty-five sales and service branches located in 
principal cities, enable the Wagner Electric Corpora- 
tion to keep in close contact with its many customers. 
Trained sales engineers are always ready to assist you 
in selecting the proper motor for your particular need. 


copy today 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis,Mo..US.A. 


FANS 
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Jutricate Fuse Parts 
Number of Chuchings 


The blanks for these shell fuse parts are taken from auto- 
matics and completed in from one to four handlings. Kingsbury 
FLEXIMATICS make it possible to perform in a single chucking 
a dozen or more highly intricate machining operations on 
fuse and rifle components and similar parts where speed 
and accuracy are essential to successful National Defense 
production. 


Munitions production presents a three-fold problem . . . high 
standards of accuracy, pressing production demands and 
scarcity of skilled labor. Kingsbury FLEXIMATICS provide — in 
a single machine—the efficient means to solve all three 
phases of your defense production problems. 


The FLEXIMATIC 
system of construc- 
tion consists of 
standard Units for 
drilling, tapping, bor- 
ing, reaming, spot- 
facing, etc. Mounted 
on one of several 
standard bases. This 
unique method pro- 
vides a flexible set- 
up which be 
changed over to meet 
the machining re- 
quirements of many 
different parts. 


— 
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Surface Grinding Aircraft Rods 


Throughout defense industries Heald Rotary Sy. 
face Grinding Machines are being used where a 
fine finish and close accuracy are primary factors, 


On large work the No. 25A machine can be 
furnished with chucks having a swing up to 30’ 
dia. when required, and are ideally suited fo, 
such work as the rods shown herewith, plates, 
flanges, gears, etc. 


The Heald No. 25A Rotary at the left surface grinds 
Bithe knuckle pin flange face, the hub face, and also 


The aircraft master rods 
ground on the Heald No. 25A 
Rotary left center are similar 
to those ground above except 
that a %«6” radius instead of 
a 90° angle is ground con- 
necting the knuckle pin flange 
face and the hub O.D. 


Six aircraft rods have the wrist pin hole™ 
faces surface ground simultaneously on 
the Heald No. 25A Rotary. 


‘s The Heald Machine Company, Worcester, Mass., U. §. A: 
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11, 000 HOURS OF 


CONE 


pO MACHINE CO., INC. 


| produced 38 of these airplane 
| valve tappet guides per hour 
over a period of 11,000 hours. 
During this period the machine 
was down only 12.7 hours 
for minor adjustments. 
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Gulf SELLS 


lubrication 


Gulf Engineering Service is 
helping every industry improve 
equipment performance and 


speed up production. 


4 penne officials in scores of busy 
plants report immediate results by 
following Gulf Engineering Recommen- 
dations — results which can actually be 
measured in terms of better machine per- 
formance and increased production. 

Are you satisfied that each unit of your 
equipment is delivering its full share of 
plant output? Ask a Gulf engineer to 


GULF OIL CORPORATION + GULF REFINING COMPANY 
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look it over and give you his sugges- 
tions for improved lubrication. He has 
had broad experience with all types of 
equipment similar to yours and can give 
you practical help in attaining peak effici- 
ency in your plant. There is no extra cost 
—so why not take advantage of this 
cooperative service ? 

The Gulf line of 400 quality oils and 
greases is quickly available to you through 
more than 1200 Gulf warehouses in 30 

states from Maine to 
New Mexico. Write 
! or phone your nearest 


Gulf office today. 


PITTSBURGH, PA. 


Made ii 
(apacit 
Shank | 
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Made in four sizes. kK 


Capacities 4%” to 2”. 
Shank sizes: 
1%”. 
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Turn Shast Diameters Concentric — 
rolls ahead of the cutter “pilot” 
on the finished larger diameter 
for concentricity. The rocker 
makes it easy to adjust the cutter 
to height. 


For End Solis with a Flat Cutter 
use this Combination End Facer 
and Turner. With this tool and 
flat cutters ground to the right 
shape, your end forming prob- 
lems are solved. 


bea —_ TURN It BETTER. FASTER. FOR LESS...WITH WARNER & SWASEY TOOLS i 


—for ALL Sizes and MAKES 
of Turret Lathes 


PRODUCTION 


FROM YOUR OLD AND NEW TURRET LATHES 


Turn Short Diameters —Using a 
square cutter, this combination 
tool becomes a Single Cutter 
Turner. Note the rolls follow 
the cutter to burnish the work 
to a fine quality finish. 


Chamfer or End Face with this 
combination tool. Note how 
rolls ahead of the cutter absorb 
the cutter pressure. The sketch 
shows chamfering—change the 
cutter and you can end face. 


As an End Former —dovetail- 
type form cutters replace the 
cutter block to turn standard 
shapes, forms and radii in the 
end of bars. 


COMBINATION END FACER AND 
TURNER STEPS UP PRODUCTION ON 
SHORT SHAFTS, STUDS, BOLTS OR 
SHORT DIAMETERS. 


The diagrams show the wide adaptability 
of this inexpensive tool. It is only one of 596 
small tools which have been redesigned by 
Warner and Swasey and are proving so suc- 
cessful in increasing the production capacity 
of both old and new turret lathes. The field 
engineering and factory “job study” staff of 
Warner and Swasey are utilizing these tools 
to plan new set-up and turning methods for 


hundreds of turret lathe users. 


Here is a practical way—a quick and inex- 
pensive way to make work easier for your 
operators, and at the same time increase the 
output of your turret lathes anywhere from 
20 to 50%. Just write 


Send for the 
Warner & Swase 
Tool Catalog 
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Heat-treater is withdrawing a 300-Ib load of Homo carburized cutters from the furnace, for air 


cooling. Homocarb Method here reduces heat-treating time by 33 per cent. 


ANOTHER PLANT 


Joins the Homo Carburizers 


Within the past several months, there has 
grown up in the United States a small but 
interesting and important group of heat- 
treating departments. 


Nearly every airplane-engine builder is in- 
cluded; so are many automobile companies, 
most machine tool builders, and some con- 
cerns in various other metal-working indus- 
tries. This group can be identified by the 
fact that its members, in carburizing in the 
Homocarb way, work to rigid specs., with 
practically no rejects at all. Take, for ex- 
ample, the Globe Oil Tools Company, Los 
Nietos, Calif.: 


Globe's nickel-steel cutters weigh from 3 
to 12 lb each. They have hard-surface metal 
welded to their teeth (hence the “dirty” ap- 
pearance in the photo) but are carburized 
on the inside bore, where they run on the 
bearing of a drilling tool. And the carburized 
case is held to within +0.003”, where the 
total case is 0.05 to 0.09 thick. There are no 
rejects, and the cost, compared with pack- 
carburizing, has been cut in half. 


The reason for such results is that the 
Homocarb Method lets the heat-treater add 
carbon to the steel with genuine precision— 
he can build the case almost as accurately as 


Jrl Ad ENT-0600C(26) 


MEASURING INSTRUMENTS 


Cutters in Homocarb basket after carburizing. 


the machinist can cut the steel blank. And 
he has no unexpected warp. Parts go through 
smoothly, on schedule, and emerge to speci- 
fications. 


For further information about the Homo- 
carb Method, see Catalog T-623. 


LEEDS & NORTHRUP COMPANY, 4921 STENTON AVE., 


TELEMETERS - 


AUTOMATIC CONTROLS - 


New! Automatic! 
Micromax Indicator 
For Temperature 


For checking the temperatures of various 
thermocouples, in any desired order and with 
the “human equation” largely eliminated, we 
recommend the Model S Micromax Indicator. 
The equipment is particularly useful where 
a large number of couple temperatures must 
be logged by a process operator. To check a 
couple, the user simply snaps its toggle-switch, 
and the instrument points to the temperature. 


This Indicator is our motor-driven potenti- 
ometer pyrometer, with recording mechanism 
omitted and provision added for switching 
any desired couple into the measuring circuit 
at any time. 


Couples so indicated can be ones which are 
normally connected to Micromax recording 
equipment, and are simply switched to the 
Indicator for checking. If this is done, the 
Indicator’s total capacity is reduced by one 
couple for each couple recorded ; if all couples 
are indicated only, the capacity of the Indi- 
cator is 77 couples. 

The case of the Indicator is the same as 
that of the Model S Micromax Recorder or 
Recording Controller. Indicator has automatic 
reference-junction compensator, manual stand- 
ardizer. For further details, see Catalog 
N-33A(5). 


Red-Face Corner 


We strive, in preparing advertising mes- 
sages, to under-state rather than over-state, 
but we don’t intend to carry this policy so far 
as we recently did, in a bit we wrote about 
a Speedomax recorder. 


This machine, we said, is used in General 
Motors’ research lab, and records the tem- 
perature of steel during the quench which is 
part of heat-treatment. So far, so good; that’s 
what this particular Speedomax does. 


But, we also said that the machine records 
temperatures even when the latter is plunging 
downward at 70 degrees per second—and that 
turns out to be pretty ridiculous. For, though 
this particular cooling-rate is 70 per sec., 
Speedomax could keen up if it were 700. So 
we're sorrv; if vou’re more interested now 
than before, we'll be glad to send further 
information. 


PHILA., PA. 


HEAT-TREATING FURNACES 
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INDUSTRY 


© There is a right speed for every 
job on every machine—and you can 
have it every time with REEVES Vari- 
able Speed Control. Merely by turning 
a handwheel, you can regulate pro- 
duction traffic through your plant as 
smoothly as a traffic cop regulates 
traffic on a busy corner—preventing 
traffic “jams” and moving the work 
along swiftly and efficiently. A ma- 
chine running too fast may create so 
much spoilage that actual production 
is substantially reduced. A machine 
running ¢00 slow may clog up the en- 
tire production line, retarding output 
and raising costs. REEVES Speed Con- 
trol provides accurate adjustability for 
every condition and contingency. 
First cost is low; maintenance negli- 
gible. Advantages are immediate and 
continuous. Don’t experiment. Buy 
REEVES—dependability proved in 
over 140,000 installations. 


THE 3 BASIC REEVES UNITS 


VARIABLE SPEED TRANS- 
MISSION for infinite speed 
control over wide range—2:1 
to 16:1 inclusive—and for 
heavy duty service. Fractional 
to 87 h.p. capacities. 


Write for our new “Speed Up” book. Illustrates and describes how 36 different 


VARI-SPEED MOTOR PUL- ith ‘ iabl 

LEY for direct application to plants are speeding up production with accurate, variable speed control. 

theft extension of any standard REEVES PULLEY COMPANY, Dept. M, COLUMBUS, INDIANA 
motor and for ratios of speed 

variation not exceeding 3:1 Recognized Leaders in Variable Speed Control Engineering 


range. Fractional to 15 h.p. 


MOTODRIVE which com- Positive R V 
bines motor, variable speed 


drive and gear reducer in a 
single pact unit. Fractional 
to 10 h.p. capacities; speed 
range 2:1 through 6:1. 
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AIRCRAFT AND ARMAMENT MANUFACTURING 
METHODS 
Airplane Wing-Spar Jig with Horizontal and 


Munitions Cleaning—By R. W. Mitchell ......... 111 
Precision Boring Operation on Magnesium Casting 113 
Eliminating Vibration in Aircraft Plant ........ 122 
Milling a Long Narrow Slot in Airplane 


Special Tool for Radius-Turning Operations on 
Airplane Motor Crankcases—-By Ernest Lebois.. 134 


Explosive Rivets Speed Aircraft Production— 


Nosing Artillery Shells with Large Carbide Dies.. 141 
Adapting Equipment for Making Motors to the 


Manufacture of Howitzers 144 
Special Problems in Making Aircraft Gears ..... 146 
Accurate Jig-Making in Tool-Room of an 


DESIGN, FIXTURE AND TOOL 
Carbide-Tipped Tools for Boring Operations-— 

Standardization of Reamers 117 
Boring-Mill Fixture Designed for Boring Angular 

Hole Through Pipe Flange—By Joseph Waitkus 131 
Plate Type Fixture for Milling and Drilling 

Surface-Grinding Face of Connecting-Rod Cap 

Joint to Duplicate Original Error— 


Electric Indicating Universal Drill Jig— 


DESIGN, MACHINE 
Space Linkage Mechanism for Transmitting Oscil- 
lating Crank Motion—By Michael Goldberg ... 121 
Mechanism Equipped with Suction Cup for 
Picking up and Feeding Thin Plates .......... 121 
Some Applications of Hydraulic Operation to 


Four Low-Cost Methods of Making Butterfly Valves 130 


DIEMAKING, DIE DESIGN, AND PRESS WORK 
Types of Drawing Dies Used for Forming 


Sheet-Metal Parts—By Charles R. Cory ...... 123 
GAGING, INSPECTION, AND TESTING 
Determining the Composition of Steel by the 
Electromagnetic Feeler-Gage Control ........... 135 
MANAGEMENT PROBLEMS 
Equipment Salvage Becomes an Important Aid 
Does the Wagner Act Best Serve Communists 


Does the Wagner Labor Act “Diminish Disputes’? 141 


MATERIALS, METALS, AND ALLOYS 


Properties and Application of Manganese Steel... 139 
Paints and Finishes for Industrial Machinery ... 144 
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Melybdenum has proved 


5 


t 
flame hardening iron 


The performance capacity of many cast iron parts is 
greaily improved by flame hardening. The problem 
is to find the proper irons. 

Molybdenum irons have a wider safe hardening 
temperature range; cases are well bonded to cores; 
distortion is held well within allowable minimums. 


its value in practical | 


Hence the growing use of flame hardened Molyb- 
denum irons for such vital machine parts as automo- 
tive engine cam shafts, bearing rings, lathe ways and 
die blocks. 

Write for our free technical book, "Molybdenum in 
Cast Iron”. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE BRIQUETTES FOR THE CUPOLA~—FERROMOLYBDENUM FOR THE LADLE 
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In 1921, NORMA-HOFFMANN introduced the Cup 
Mounting—the forerunner of all.self-protected ball 
bearings. From this, through progressive stages (as 
shown above) has evolved the NORMA-HOFFMANN 
“CARTRIDGE” BALL BEARING—an ultra-modern 
type embodying 30 years of PRECISION BEARING 
manufacture and offering to industry the following 
distinctive advantages: 


SIMPLER AND MORE ECONOMICAL MACHINE 
DESIGN, due to elimination of many costly mounting 
parts and machining operations, otherwise required; 
EASIER AND FASTER MACHINE ASSEMBLY AND 
DISASSEMBLY, since the “CARTRIDGE” BEARING is 
an integrally sealed unit needing no complementary 
mounting parts; 100% GREATER GREASE CAPACITY, 
due to double-row width creating a greatly enlarged 
grease reservoir; COMPLETE AND LASTING EXCLU- 
SION OF DIRT AND FOREIGN MATTER by the use of 
tightly fitting, wearless, all-metal seals; SEALED FOR 
ANY POSITION, since the seals retain the lubricant 
regardless of shaft angle; EASY REGREASING AND 
INSPECTION WITHOUT DISMOUNTING, by means of 
refilling plug and removable seals. 


Write for the Catalog. Submit your bearing problems for study 
and recommendation, without obligation. NORMA-HOFF- 
MANN sales and service engineers, and distributors in principal 
cities stocking ‘“CARTRIDGE”’ BEARINGS, are at your service. 


CARTRIDGE 


BALL BEARING 


PRECISION BALL. ROLLER and THRUST BEARINGS 
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A tool on hand is 
worth two on order 


Today, when the demand for carbide tools exceeds tool 
makers’ capacity, there 7s a way to avoid delayed de- 
livery. The “parts” from which FIRTHITE (Sintered 
Carbide) Cutting Tools are made are immediately avail- 
able! The assembly of these “parts” (a carbide tip plus 
a steel shank) can be quickly completed im your own 
tool room by your own machinists! Only three basic 
operations are required. 

A range of shapes and grades of FIRTHITE TIPS 
in 249 sizes is ready for prompt delivery for your own 
assembly. Join the increasing number of manufacturers 
who get carbide cutting tools when they want them by 
this FAST, SURE method or 


SEE YOUR LOCAL TOOL MAKER 


In many conveniently located cities local tool makers 
have been authorized to make Carbide Cutting Tools 
from genuine FIRTHITE materials. Names of reputable 
tool makers in your locality furnished upon request. 


ASSEMBLE 


them in your 
own tool room 


1. RECESS the tool steel 


shank to take FIRTHITE TIP. 


"4 


2. BRAZE the FIRTHITE 


TIP into place with a torch 
or brazing furnace 


wie in 


3. GRIND clearance angles 


and the tool is ready for use. 
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q 3 SOCKET HEAD CAP SCREW KY 


—famous because it’s helping to speed up work wherever cap screws 
are used. 

How? 

Because the cold-forged Knurled “Unbrako” heads gear right to the 
fingers ... there’s no slip, no loss of time and the mechanic is 
pleased because he prefers to use his fingers instead of a wrench. 


In addition, the knurling also permits quick and easy locking of the screw 
| after countersinking—a big advantage! 


These and other Knurled “Unbrako” advantages are yours at NO EXTRA 
COST... yours by specifying Knurled “Unbrako” on your next order. Try it. 


| “UNBRAKO” HOLLOW SET SCREWS with the KNURLED POINTS 


ee, Equally popular is this “Unbrako” Self-Locker. The knurled points 
automatically lock into place ...hold the screw tightly no matter 
how severe the vibration. Yet the “Unbrako” Self-Locker is as 
yi easily removed as applied and can be used repeatedly... always 
with the same dependable grip! A note on your letterhead brings catalog 
and prices—no obligation. 


STANDARD PRESSED STEEL Co. 


JENHINTOWN, PENNA. sox 22 
—— snancues —— 


BOSTON + DETROIT + INDIANAPOLIS + CHICAGO + ST. LOWIS - SAN FRANCISCO 


Product 


182—MACHINERY, August, 1941 


| 
| 
y 
| an JA 
ne Pd 
> 
| 4 
|i 
| 
| 
= | 
| ty Wy 
= 
= 
| 
| 
| 
| 
| 
4, 
| a 
x 
UJ () 


Your Hobs Will Produce More at Less )yy) 
Cost With this Accurate Sharpening 


WANA AA 


Well Known A Utomobile 
Maker Uses Barber-Colman Hoh 


Sharpeners EXCLUSIVE 


B-C Automatic Sharpening Machines | hondte all of this work in large 
Plant. . . and two 
Save Time and Labor in Sharpeming | tthe No. 3 Sharpeners in operation, 


of chines is continuous! t 
0 B S a n d FO D C U T T S sizes, 
Grinding wheels are used 


Best machining results are obtained when your hobs and ning new 7” wheels on machines shes; 
largest hobs, then whe es sharpening the 


they are put on machin 


up time to q minimum. 


oot oars 


formed cutters are sharpened on B-C Automatic Sharpening 
Machines — and you make important savings in man hours, 
machine hours, sharpening costs, and tool costs. That 
is why many leading manufacturers use them exclusively. 


n worn to 6” diameter 
es handling smaller hobs. 


- 


Sharpening is entirely automatic and all important sharp- 
ening functions such as spiral angle, indexing, and feed 
on the machine are under positive mechanical control. 
This results in accurately sharpened tools and insures the 
constant duplication of original tool performance. 


The machine is easy to set-up and one man can run up 
to four B-C Sharpeners on mixed hobs or cutters. Average 
hob sharpening time is about 20 minutes, leaving the 
operator time to tend other sharpeners or a production 
machine. Even greater time-savings are obtained when 
sharpening is specialized on a specific class of work 
for each machine, as in the case 
illustrated above. 


BARBER 
B < Consult a Barber-Colman representa- @ B-C No. 3 Automatic Sharpening Machine, shown above, sharpens 
COLMAN hobs and formed cutters up to 4” diameter by 4” face with 7” grinding 


tive, without obligation, about what wheel. Our larger No. 4 Automatic Sharpening Machine has hydraulic 
table control, and sharpens work up to 10” diameter by 12” face with 


this economical correct sharpening 10° wheel, 


r u. He will Write for bulletins describing distinctive advantages — Bulletin No. 
— do fo ¥e gladly call 654 covers the No. 3, and Bulletin No. 1011 covers the No. 4. These 


upon request. will be sent promptly upon request. 


Barber-Colman Company 
General Offices and Plant 203 Loomis St., Rockford, Illinois, U. S. A. 
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SHARPENING MA- — 
CHINES, REAMERS, 
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Shaper-Planers | 
66’ to 144” Stroke 


Ith in the car! 


Another Hy-Draulic Shaper-Planer 
starts On its way to a tool, die, manu- 
facturing or maintenance department 
where it will pay its way in a hurry. 
Hydraulic drives and feeds, convenient 
central controls, easy set-up, speedy 
Operation; accuracy, durability and 
economy; enable Hy-Draulic Shaper- 
Planers to handle much difficult work 
easily and quickly. Previous purchasers 
of Hy-Draulic Shaper-Planers, pleased 
by profitable performance, place repeat 
orders a long way ahead... and we 
are building Hy-Draulic Machine Tools 
as fast as it can be done right. 


Hy-Drautic 


Shapers..Planers..Slotters..Shaper-Planers 


Hy-Draukic ROCKFORD MACHINE TOOL CO. 


ROCKFORD, 
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PRECISION SURFACE GRINDER 


MATTISON GRINDER 
Cuts 75 % 


When added together, time savings 
like this not only make a big differ- 
ence in manufacturing cost but help 
speed up delivery schedules. To show 
what Mattison Grinders can do on 
your work, send us blue prints for 
production estimates. 


Time 


—~August2941 


(Leen 


Get This Bulletin 


Boiled down for easy reading, com- 
plete information about Hy-Draulic 
Shaper-Planers is contained in Bulle- 
tin 3912 which will be sent to you 
promptly on request. 


Ground at X 


Machine: . . Mattison 24” x 96” Surface Grinder 
Welt: Cast iron frame, high steel content 
Stock Removal: ....... Approximately .020 
Previous Method: ......... Hand scraped 


Present Method: ..... Now ground. Top and 
bottom of casting — shoulder and inside surface. 
At 75% time saving. 
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Use BARNESDRIL Hydrams 
for High Production Drilling 


For high-production drilling at low cost, use 
BARNESDRIL Hydrams. They have all the usual 
qualities required in high-grade machine tools, 
and two exceptional characteristics that give unusu- 
ally high production, easy operation and economy 
on a wide variety of work. 

Powerful Pull ... One of these advantages is 
that final application of power for rotating cutting 
tools is made below the ram. This reduces torsional 
vibration; promotes smooth, uniform, efficient cut- 
ting on all kinds of work. 

Hydram Feed . . . Hydraulic feed, directly over 
the center of the cutting tool or multiple-spindle 
head, is another exceptional Hydram character- 
istic. This gives automatic operating cycles of 
rapid approach,‘one or more feed-rates, dwell if 
desired, and quick return. It combines with the 
powerful drive for maximum produc- 
tion, saves labor, enables operators to 
run several machines, promotes high 
quality and accuracy in finished work. 
Made in 3 sizes, Hydram Drilling Ma- 
Pybus chines are exceptionally productive 
on a wide range of work. Investigate. 
Write for Bulletin 134D, today. 


e ILLI 


= —— 814 CHESTNUT STREET — 
C ROCK FOR D 


At right, H-2 Hydram with 3- 
spindle head and 4-station fix- 
ture on indexing table. For drill- 
ing piston pins lengthwise in 3 
stages successively. Quick-act- 
ing chucks take many different 
sizes. Holes drilled range from 
7" diameter to diameter, 
with lengths in proportion. One 
of many high-efficiency Hydram 
applications. Write for details 
and additional data. Ask for 
Catalog M. 
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PULLMORE CLUTCHES Prove “Very Satisfactory” 


a! | LMC Clutch — Rockford Plate Clutches, Over- 
Center and Sprinz-Loaded Types, are available in 
many sizes up to 80 h.p. at 100 r.p.m. Latest, 
and smallest is O-C type LMC, shown at left; 
capacity, 1 h.p. at 100 r.p.m.; 6 h.p. maximum 
at higher speeds. 


A No. 2 Single-type Pullmore Clutch 
gives easy operation, smooth pick-up 
and steady powerful pull in the washer- 
dryer drive of the popular Pease 22-16 
Blueprinting Machine shown above. 


In Pease Continuous Blueprinters 


The washer and dryer drive in Pease Streamlined 


chines required a clutch having the following qualities: 
Easy operation, compactness, smooth engagement, 
positive pull and reserve capacity. In cooperation 
with our engineers, Pease designers selected Pullmore 
Single-type Multiple-Disc Clutches for the service 
indicated. Highly successful operation in Models 
99" and the new popular Combination 
99-16" illustrated, proved that Pullmore Clutches 
meet all the requirements, and are ‘‘very satisfactory 
as component parts of Pease Continuous Blueprinters™. 


Made in Single and Double types, for operation in 
oil or dry, in complete range of capacities up to 75 
h.p. at 500 r.p.m.; Pullmore Clutches are similarly 
successful in machine tools, industrial trucks, cranes, 
hoists, wire coilers and many other automatic or semi- 
automatic machines. Pullmore Blue Book shows 
typical installations, has complete technical data... 
Write, today, for your copy. Ask about our free 
engineering service. 


PULLMORE CLUTCHES are sold by 
MORSE CHAIN CO., Ithaca, N. Y., offices in principal cities 


Rockford Drilling Machine Division 


Vv Borg-Warner Corporation 
310 Catherine Street, Rockford, Illincis, U. S. A. 


OVER-CENTER CLUTCHES ® SPRING-LOADED CLUTCHES @ PULLMORE CLUTCHES 


Continuous Blueprinting Washing and Drying Ma- 
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One of the Reasons 

Approa. Diagram at left shows 
he one of many reasons for 
Sundstrand Automatic 
Stub Lathe speed. . 
No cycle-control cams 
to make or mount, 
merely adjust dogs on 
disc. See details in 


: : Automatic Stub Lathes Speed Production on Parts Like These 
9530 ELEVENT 
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WRIGHT 


Aeronautical Corporation 


On Miscellaneous Shafts 


Shown on the opposite page are four typical work-pieces from the 
miscellaneous shaft department of Wright Aeronautical Corporation, 
Paterson, N. J.; where a wide variety of work is turned to high standards 


of accuracy and finish. Engineered Production and Sundstrand Auto- 
matic Stub Lathes increased output on these pieces an average of 56%, 
and give equally satisfactory service on a large number of other jobs. 


Sundstrand Automatic Lathes provide easy set-up and quick change-over 
to maintain high production, quality and economy on small-lot work. 
For example, Model 8 shown opposite does two operations on airplane 
motor pump shafts. Twenty to 25 minutes suffice to change the Sundstrand 
set-up from one group of operations to the other. Setting-up for a new 
job is rapid because cycle-control cams are ‘‘out’ . . . Sundstrand 
Automatic cycles are established quickly by adjusting dogs on a conveni- 
ent graduated disc. Large numbers of speeds, feeds and cycles are avail- 
able for quick, easy selection. Sundstrand standard tool blocks, and 
micrometer adjustments of tool slides, also speed set-up and production. 


For mass production, Sundstrand Automatic Lathes have the power, 
strength and rigidity to work high-speed cutting tools at maximum capacity 
in any metal; and the stamina to keep on running steadily in such service, 
with minimum maintenance. 


On small-lots and long-runs Sundstrand Automatic Stub Lathes swing 
into high production quickly. Their operators need no special skill, little 
preliminary training; and easily complete full shifts efficiently without 
excessive fatigue. 


* For high production on today's turning, take full advantage 
of your Sundstrand Automatic Stub Lathe qualities. For speed 
on next year's turning, order your Sundstrand Automatic Stub 
Lathes now. For best results any time on manufacturing turning 
or milling, use Sundstrand Engineered Production. 


Model 12 
Automatic 


Stub Lathe 


Model 10 
Automatic 


Stub Lathe 
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DEFENSE 


AMERICAN has recently produced the special 
vertical hydraulic surface broaching machine shown 
at the left. The machine is arranged to broach the 
joint face of steel back babbitted bearings remov- 


ing a maximum of .010, and finishing to an accur- 
acy of .0003. 


Photograph at upper left shows operator with ma- 
chine in position to start broaching stroke. The 
parts to be broached are loaded into the work nest 
on the work table shown in the lower left photo- 


graph. 


At the end of the broaching stroke, the work is 
unclamped, the table swings up to loading position 
and the machine slide returns to the upper end of 
the stroke while operator loads the next part. 


This machine is a low tonnage, short stroke speed 
unit designed to maintain the extremely close tol- 
erances necessary, with broach holder mounted on 
the hardened and ground machine slide and the 
fixture mounted on the receding table unit. Pro- 
duction of over 500 pieces an hour is obtained. 
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For the 

EXTRAORDINARY 
DEMANDS 

of Munitions 
Production | 


Munitions production, with its 
“triple threat’ of precision 
threads, tough materials and 
pressing schedules, is making 
extraordinary demands on all 
types of machines and tools. 


Murchey’s extra margin of rug- 
gedness and accuracy — always 
important in normal commercial 
production—has now become 
the prime factor in enabling man- 
ufacturers to get out more and 
better threaded parts, to meet 
Hl government standards and 
| delivery dates. 


| THE MURCHEY 
MACHINE & TOOL CO. 


R 951 Porter Street 
_—_ Detroit, Michigan 
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This Westinghouse Type 
CS, general purpose motor 
meets the needs of prac- 
tically 90% of all indus- 
trial drives. Freedom from 
lubrication grief, extra 
mechanical strength be- 
cause of rigid one-piece 
frame construction,and 
exclusive Tuffernell 
insulation gre its main- 
fenance-saving feotures. 


For Reduced Maintenance . . Increased Service, Put a Westinghouse on the Job! 


No matter what the assignment may be— Every Westinghouse motor gives you 
machine tool, rock crusher conveyor, hoist freedom from lubrication grief with spe- 
—you’ll find there’s a Westinghouse motor __ cially designed ball and sleeve bearings that 
specially designed to do the job efficiently, protect motor windings from excess lubri- 
at low power cost, and for minimum upkeep’ cant... Extra mechanical strength because 
expense. of rigid one-piece frame construction... 
For general service there is a wide variety Tuffernell insulation, a plus value at no 
of sizes and types of open frame motors. For extra cost. 
severe and hazardous operating conditions And behind every Westinghouse motor 
special enclosures are available, including that leaves the factory is the Westinghouse 
drip and splash-proof, explosion resisting, organization, ever ready and able to help 


and forced and self-ventilated motors. you get the most in motor performance. 
J-21049 
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ESTINGHOUSE 
ELECTRIC 
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No repairs hove ever been required by this motor. 
Bearings, windings and oll other ports are those origi- 
nally on the motor when purchased 40 years ago. 


AND NOT ONE PENNY 
SPENT FOR REPAIRS 


GOOD TO BE TRUE but fact, nevertheless. 
Here’s the Westinghouse motor originally purchased 
by J. R. Coats in 1900...in continuous service ever 
since ...and still on the job 15 to 20 hours per day 
in the Visalia Foundry, Machine Shops & Garage, in 
Visalia, Cal. No repairs have ever been necessary. 


Out in Visalia, California, there’s a Westing- 
house motor that has been on the job for 40 
years. This motor still has its original bearings, 
windings and all other parts and hasn’t cost the 
owner a penny for repairs. You might think it 
would be ready for “honorable” retirement. 
But no... this motor is still going strong... 
still giving 15 to 20 hours a day of dependable, 
low cost service. 

We’d cite this record as an example of the 
service you can expect from Westinghouse 


motors, but someone would say, ‘““They don’t 
build motors like they did in the old days.” 

Which is correct .. . today’s Westinghouse 
motors are different. They’re better! Very 
little remains of that old motor design except 
its good features. The rest is all changed... 
changed because of what we’ve learned about 
motors in the 40 years...changed by 40 
years of motor research ... changed by 40 
years of improvement in Westinghouse manu- 
facturing methods. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO., EAST PITTSBURGH, PA. 
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SHOULD HAVE ITS 


NO, we're not trying to be funny! 


This is something of importance to every metal working 
plant busy on defense production. 


A chuck spindle nose is, of course, a highly finished 
and extremely accurate piece of equipment. Particularly 
is this true of the new American Standard, Cam Lock and 
Long Taper Key Drive Spindles. The accuracy of seating 
of the chuck.. 


tool itself ... depends upon the maintenance of the seating 


. and hence the accuracy of the machine 


surface in perfect condition. 


You'd be surprised how many chucks and spindles we 
have seen where dirt or chips have been forced between 
the bearing surfaces to cause damage and misalignment. 
That's why we say that every spindle nose should have its 
“handkerchief”. A little extra care in wiping off spindle 


noses and chuck seating surfaces will prevent fitting 


CUSHMAN 
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EVERY SPINDLE NOSE 
“HANDKERCHIEF” 


troubles ... and more important still... will make your vital 


chuck equipment last you longer and serve you better. 


Remember, the Cushman Engineering Department is 
today, as in the past, anxious to be of assistance to you 


in solving your work-holding problems. Write us. 


Cam Lock Type D-1 Spindle 
e 


CALL YOUR INDUSTRIAL DISTRIBUTOR 


THE CUSHMAN CHUCK CO. 
HARTFORD, : CONN. 


American Standard Type A-1 Spindle eS a 
: 
WYRLY SIANUVARYV FUR 


WHEEL 


1 FAMOUS 
| 
4) HERRINGBONE GEAR 
THRUST BEARINGS 
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AR WHEEL LATHE > q 
\\ 
a \\ - AUTOMATIC DRIVING DOGS ) | 
UND, SMOOTH, ACE. } | 
| TURNED WHE | 
men: 
“ENT PURCHASERS OF SELLERS WHEEL LATHES ARE ELGIN, JOLIET & EASTERN, SOUTHERN PACIFIC, AND CHICAGO & WESTERN INDIANA R.R. 
WILLIAM SELLER 
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ANOTHER 
HIGH-SPEED 
BROA 
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BEFORE BROACHING 


FIRST OPERATION 


M.M. 


Another job of munitions production, speeded up 
with Lapointe Broaching Machines, Broaches and 
Fixtures! The 6 x 8 x 15 inch block, shown in the 
drawings above, is broached on four surfaces with 
the Lapointe 30 Ton Vertical Hydraulic Broaching 
Machine illustrated at the right. 


The slot shown in the first operation is broached 
from the solid in eleven progressive cuts. The 
half-round is then broached in one roughing and 
one finishing cut. The T-slot shown in the third 
operation must be very accurate as to location, 
angle and size. Four rows of broaches are used 
to produce this slot, the work being held in a 
vise-like holder and fed from one broach to the 
other by the use of four stops to obtain accurate 
location. A close-up of this operation is shown 
below, left. In the final operation two steps are 
finished on the entire length of the 15 inch 
dimension. In this operation approximately 75 
cubic inches of metal are removed in 20 minutes. 


j 
" « 
8 
| 
i 
i 
| ! 
| 
| 
~ 
~ 
~ 
~ 
] 
| 
| 
| 
J 
4 
| 
f 
| 
4 


FT 


SECOND OPERATION 


All of these operations are performed on a 
Lapointe 30 Ton, 66 inch stroke single ram 
broaching machine with a built-in, hydraulically 
operated reciprocating table. To obtain the 
accuracy and the high quality finish necessary for 
this part, Lapointe engineers developed an unusual 


broach design and a unique method of handling 
the blocks. 


To meet the intensive production demands of 
munitions manufacture Lapointe engineers are 
constantly widening the applications of broaching, 
increasing speed and accuracy and making it 


possible to produce aircraft and munitions parts 


better, faster, at lower costs. Let us help 
improve your production for National Defense 
by developing Broaching Machines and Broaches 
that will produce accurately finished parts in 
one quick, efficient operation. 


WRITE FOR DETAILS 


THIRD OPERATION 


FOURTH OPERATION 
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LOOK FOR 


THIS EMBLEM 


THE HANSON-WHITNEY MACHINE Co. 
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Why? 


Because the exclusive 
Hanson Process of finish- 
ing taps after hardening 
results in every feature 
being under absolute con- 
trol. That is why H-W 
Taps will stand more 
sharpenings and deliver 
more accurately tapped 
holes between grinds. 
Choose H-W Taps to give 
you the faster, more accu- 
rate results that are so 
important today on every 
machine, every thread, 
every job. 


ACCURACY 
THAT 
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SILENT CHAINS 


M 


That’s NEWS! That's good aews! For the pin and : 


bushing surfaces of roller chain used to be the 
trouble spots, the place where failures frequently 


‘occurred because of insufficient lubrication: 
But not with Morse Roller Chain now. Channels © 


in the bushings lead oil through the sideplates 


down 10 pin and bushing surfaces. The 


‘Morse’ design puts* a: “force-feed” lubrication 


ORSE 


ROLLER CHAINS 


CHAIN 


cA Y. 


system in every link: Oil gets in—wear stays out. 


Get the advantages of Morse longer life, smoother 
Operation, higher efhciencies for your roller chain 
drives. Morse roller chains are interchangeable 
with other roller chains, and they're available in 
all standard sizes; single and multiple widths. 
Call in the Morse man near you, or write direct 
to Morse, Ithaca. 


FLEXIBLE COUPLINGS | 


RP. 


DIVISION BORG-WARNER 
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tough 


£ mergency demands all over the U.S. 
have proved Pratt & Whitney quality be- 


yond any possible doubt. The performance 
records in hundreds of plants working 24- 
hour schedules on national defense show 
that the hours of careful, painstaking work 
in our plant were well spent. Pratt & 
Whitney machine tools are rolling night 
and day. . . smoothly, accurately, at full 
production speeds. 


The measure of any machine is its 
ability to rapidly and accurately re- 
move metal, and stay on the job. Pratt & 
Whitney craftsmanship has put that qual- 
ity into every P&W machine tool. Produc- 
tion men never need hesitate to push them 
to the limit. They are accurate .. . but 
tough. Ask our sales engineers to check 
with you to be sure your Pratt & Whitney 
equipment is turning out all it is capable of 
doing. Our men are ready to help you 
any time . . . anywhere. 


Pratt & Whitney, Division Niles-Bement-Pond Company, West Hartford, Conn., U. S. A. 
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WHITNEY 


ALLOY-ARMORED 


“Now 1s the time tor all good machines to come to 
the aid of the country.” And that calls for each 
machine to be a full effective in the campaign for 
top production. 

So, as a defense measure in machine operation, | 
transmit power to the job with Whitney Chains 
on all group and individual drives. Whitney Chains 
cut power losses in transmission . . . maintain con- 


Whitney Products 


Roller Chain & Sprockets, 
Silent Chain & Sprockets, 


stant speeds that protect product-uniformity ... Conveyor Chain & Sprockets, 
Roller Chain Flexible Coup- 
help machines to turn out more work per hour. And Whitney armors each chain with lings, Automatic Load Lim- 
ve- 

tough alloy steels that increase the lite of each drive unit, and prevent production ise Geedamata. Gtantealh 
delays. On every count, it pays to design Whitney Chains into the machines you're Type Machine Keys and 

building . . . and install them on the machines you're operating. And there’s no sceimean 


time like the present to talk it over with a Whitney engineer. Write. 


The Whitney Chain & Manufacturing Co., Hartford, Connecticut 
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TO 
EYEGLASS SCREWS 


Above: Producing a 2 inch 
American screw thread in 
the nose of shells, using a 
Geometric Class S Tap of 
the type shown below. 


GEOMETRIC 
HAS THE TOOLS 
THE JOB! 


The two set-ups above illustrate the wide range of jobs 
for which Geometric Taps and Die Heads are specified. 
Such variety is made possible because the Geometric 
line is complete —taps for most every internal thread 
from 1" to 10" in diameter, die heads for external 
threads from .050" to 10", tools and chasers for coarse 
threads, taper threads, threads as fine as 100 per inch, 
in all types of alloys and plastics. 


With our extensive line and our 
thorough knowledge of the latest 
materials and methods, we have taken 
the kinks out of the knottiest problems. 
Call on us for help in speeding up, 
simplifying and cutting costs on all 
your threading jobs. 


THE GEOMETRIC TOOL COMPANY 
New Haven, Conn., U. S. A. 


FROM SHELL NOSES 


Above: A Geometric EJ5 Die 
Head used for producing ex- 
tremely small, fine threads on 
screws for eyeglass frames. 


Top to Bottom: Geometric EJ5 
Die Head, for small, fine pitch 
threads. Style KD Rotary Die 
Head, for live spindle machines. 
Class SJ Solid Adjustable Tap. 
Style DS Die Head, for Brown 
& Sharpe Automatics and simi- 
lar machines. 
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many blue prints make Bomber? 


Frankly we don’t know. But we do know, what 
with subcontracts and doubled and redoubled 
orders, there are a lot of them. We know, too, 
that they are a vital enough part of production 
to deserve the greatest care in making. That’s 


why you, who make bombers or fighters, air- 
craft parts or engines, who make tanks, guns and 
all sorts of machine equipment for the defense of 
America, will be interested in what Revolute 
Blue Printing Equipment can do for vou. 


REQUIRES LESS 
ATTENTION 


SAVES CURRENT 


PROTECTS 
TRACINGS 


SAVES TIME 


BETTER 
BLUE PRINTS 


REVOLUTE BLUE PRINTING EQUIPMENT 


A Revolute is easy to feed. Tracings ride in on the paper, require no tucking- 
in—are returned automatically after printing. Static is eliminated. Complete 
control at front of machine. 

Total light utilization (using light from both sides of the arc lamps) doubles 
printing speed per unit of electricity and permits operation at speeds eco- 
nomically adjusted to operators’ ability. 

Revolving Pyrex Glass Cylinder of Revolute permits tracings to “ride” 
through instead of “‘slide.’”” Wear and smudging of tracings is eliminated. 
No chalking is necessary. 

Six low-temperature drying rollers insure rapid, uniform drying that 
keeps pace with high speed printing. Utilizes heat from arc lamps, saving 
up to 4 kilowatts. 

These features combined with even development and washing are but a 
part of the efficiency cycle of Revolute Coordinated Blue Printing Equip- 
ment that gives you better blue prints, faster and at less cost. 


Write for Complete Catalog 


PARAGON-REVOLUTE CORPORATION 


ROCHESTER, N. Y. 
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REVOLUTE 
SIMPLIFIED 
FEEDING 


REVOLUTE 
TOTAL LIGHT 
UTILIZATION 


REVOLUTE 
REVOLVING 
CONTACT 


REVOLUTE 
TEMPERATURE 
CONTROL 


REVOLUTE 
COORDINATED 
BLUE PRINTING 
EQUIPMENT 
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cramin ed ‘with Service; hecause they’ 
design ed. and. built for Heavy: Duty! 
Enclosures are. cust cand: for Dut Tisbt 
(N EMS definition 1C50 28): applications ate. available: 


Bakelite Cains, rigidly~ atiached. to ‘ample’ size Steal 


Limit Switch 
Simple screwdriver adjustments permit any pole to 
be independently changed from normally open to 
normally closed or vice versa. Double break Silver-to-Silver Contacts, easily re- 


When Switch is tripped to either position, positive 


action toggle mechanism insures Switch remaining Fully descriptive "3C” Bulletin 102, Type TL will be 
in that position until re-tripped. sent on request. 

Cadmium plated malleable iron operating arms are Our nearest office or agency will also supply com- 
easily adjusted on shaft in any operating position. plete information. 


CONTINUE TO ROLL WITH CLARK CONTROL 


THE CLARK CONTROLLER CO. 


1146 EAST 152"°ST. CLEVELAND, OHIO 
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Standard Engineering Books 


Write on Order Form Below the Titles You Want 


MACHINERY'S HANDBOOK 
For engineers, machine designers, toolmakers and 
machinists. Latest (10th) edition. 1815 pages. $6.00. 


USE OF HANDBOOK TABLES 
AND FORMULAS 


Companion book for 10th edition of MACHINERY’S 
HANDBOOK. Contains practice exercises and test ques- 
tions based on the Handbook contents. $1.00. 


GEAR DESIGN SIMPLIFIED 
Working rules, formulas and practical examples ap- 
plying to all types of gears. $3.00. 


SHOP MATHEMATICS 


Problems arising in everyday machine shop and tool- 
room practice. $3.00. 


JIG AND FIXTURE DESIGN 


Design and construction of jigs and fixtures for drill- 
ing, boring, planing, milling, etc. $3.00. 


MANUAL OF GEAR DESIGN 

By Earle Buckingham. In three sections: I, Mathe- 
matical Tables applicable to gear design; II, Spur and 
Internal Gears; III, Helical and Spiral Gears. All 
three books, $7.00. One section, $2.50. 


ELEMENTS OF MECHANICS AND 
MACHINE DESIGN 


Fundamental mechanical principles and their applica- 
tion to machine designing problems. $3.00. 


DIE DESIGN AND DIEMAKING PRACTICE 


Design, construction and application of all types of 
dies. 956 pages. $6.00. 


MACHINE SHOP TRAINING COURSE 
Elementary and advanced machine shop practice for 
shop courses, schools and self instruction. Complete 
two-volume course, $6.00; either volume separately, 
$4.00. 


MECHANICAL DRAWING 


How to draw mechanisms and machine details, dimen- 
sion, check and read drawings. Includes numbering 
and filing systems. $3.00. 


DESIGN OF INDUSTRIAL EXHAUST SYSTEMS 


Shows how to design, build or buy an exhaust system 
for dust and fume removal. $3.00. 


INGENIOUS MECHANISMS FOR 
DESIGNERS AND INVENTORS 


In two volumes. Price of both, $8.00; either volume, 
$5.00. 


THE INDUSTRIAL PRESS, 148 Lafayette St., New York 


Send me, postpaid, the following books, or book. | enclose (1) payment in full. 
(2) or a first payment of one-third the total amount due and balance payable in monthly 
installments. | have the right to return any book within 5 days and money will be refunded. 


Book Title 


ese ee 


*This additional information for our private records would be appreciated M-8/41 
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@ Accuracy and speed are the order of the day. Rickert-Shafer secondary tools offer 
both in greater degree than ever. Skilled hands have refined Rickert-Shafer Taps 
and Die Heads to eliminate all waste setup effort. In spite of the increasing demand 
for Rickert-Shafer tools to meet specific threading work, we are prepared to make 
3 weeks delivery on the tap or die head that you need for defense work. A job well 
begun is only half done, let’s follow through. 


Specialists. inc ACCURATE ‘at GUARA 
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HOLO-KROME FEATURES 


1—!NCREASED STRENGTH. 


Q—CONTINUOUS UNCUT LATERALLY 
DEFLECTED CORE FIBRES. 


3—CONTINUOUS UNBROKEN FIBRES. 


4—SMOOTH FLAT TOP WITH SLIGHT 
CHAMFER. 


5§—CONCENTRICITY OF HEAD WITH 
BODY. 


6—SOCKETS — UNIFORMLY ACCU- 
RATE TO FULL DEPTH OF HOLE 
—TRUE HEXAGONAL SHAPE — 
ACROSS FLAT SECTION DIAM- 
ETER IDENTICAL TOP AND 
BOTTOM—NO TAPER — SMOOTH 
REGULAR WALLS — WELL DE- 
FINED CORNERS. 


7J—CONTINUOUS FIBRES ENDING IN 
SOCKET WALLS. 


8—REINFORCED SOCKET WALLS. 
9—CONTINUOUS UNCUT FIBRES. 
10—SQUARE SHOULDERS. 


11—ORIGINAL CONTINUOUS FIBROUS 
STRUCTURE. 


CAP SCREW. 


Results of a Superior Method 
in SOCKET SCREW Manufacturing 


In Socket Head Screws where strength, both in the 
shoulder and in the Socket is essential, continuous 
fibres are of vital importance. Fibres originating in the 
shank must continue uninterrupted, unbroken and 
uncut around the Socket bottom, between it 
and the shoulder of the Screw and end in the 
Socket walls. 


When this occurs, those portions of the Screw through 
which the continuous fibres pass, are reinforced and 
the finished Screw has all the properties of the 
original material, plus additional advantages de- 
veloped by the manufacturing process. 


In Holo-Krome FIBRO FORGED Screws, the core fibres 
are all retained and maintain their continuity. As you 
will notice in the illustration above, they are laterally 
deflected to form the bottom of the Socket and are 
compacted to add strength at the portion below the 
Socket and above the shoulder of the Screw. 


Designers of modern Machines and Equipment fully 
realize the many advantages of this Superior Method, 
patented and exclusively used by Holo-Krome. They 
also know, Weight, Space and Assembly Time are 
Saved by specifying these Completely Cold Forged 
Socket Screws. 


WRITE “HOLO-KROME” in your Specifications 
for Guaranteed UNFAILING PERFORMANCE 
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UNRETOUCHED 
: PHOTO ETCHED CUT- 
{ AWAY SOCKET HEAD 
TRADE MARK 
| 
THE HOLO- KROME REW 
| SCRE CORP. HARTFORD, CONN., 


OF PRODUCTION 


If turret lathes, drill presses and mill- 


ing machines are the heavy artillery of 


production ...reamers, drills and cut- 


ters are the shock troops upon which 
the success of the drive depends. So 


put only top quality cutting tools 
at the workhead. Use MORSE tools 
to get your production drive under 


way ... and keep it going strong. 


TWIST DRILL AND 
MACHINE COMPANY 


NEW BEDFORD, MASS., U. S. A. 
CHICAGO STORE: 570 WEST RANDOLPH ST. 
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A Few Features of the 
BAUSH 

Back Counterboring 
Machine 


Fully hydraulic. Electrically 
controlled by solenoids. Semi- 
automatic operation. Com- 
plete push-button control. 
Sturdily constructed base in- 
cludes coolant sump and cool- 


ant trough. Ways compensated 


for wear by bronze taper wear 
strip. 


Baush Engineering efficiency is again evident in this 
aircraft job. The action photographs show how this 
machine back counterbores simultaneously the 20 
hold down screw holes in one cylinder pad on a 
Wright Cyclone Engine crankcase. The operation is 
repeated on the remaining 13 cylinder pads—!he whole 
crankcase being completed in 50 minutes! When you 
consider that the material is alloy steel, and that 
exactly the same operation required 400 minutes for 
completion by previous methods, then this job is 
certainly outstanding. Note the unique holding fix- 
ture, which allows, by indexing, the back counterboring 
on each of the 7 pads in one row; a rack and pinion 
unit traverses the work so that the second row is 
quickly placed in position for indexing. Details and 
features of Baush High-speed Precision Equipment 
will be sent upon request to responsible executives. 


_BAUSH MACHINE TOOL CO. 
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A GENERAL PURPOSE 
PRECISION BORING MAGHINEM 


Simplex Knee Type Precision 


Boring Machines add such flexibility 
to precision boring that a much greater 
variety of work can be handled on one 
machine. Vertical adjustment of the knee 
permits the use of work fixtures of simple 
design and in a wide range of sizes. This 
saves much time and expense on shortruns. 


The table mounted on the knee is provided 
with stop and can be hydraulically in- 
dexed between two adjustable position 
stops or can be moved by the graduated 
handwheel and screw. Both table and knee 
can be equipped with dial indicators and 
length bars for precision setting when bor- 
ing a number of holes in one piece. The 
two standard models are the 2U-KT with 
13” x 27” table and No. 3 spindle, and the 
3U-KT with 18"x36" table and No. 4 spin- 
dle. Spindles have variable speed drive. The 2U Knee Type with No. 3 variable speed spindle and turret stop for table. 


Precision Boring for Accuracy at Low Cost SIMPLEX 


STOKERUNIT CORPORATION Plener Tepe Millers 


4547 West Mitchell Street Milwaukee, Wisconsin Special Machine Tools 


Nev Machine 


This new Procunier Universal Tapping Machine with the latest Tru- Grip 
Tap Holder, embodies revolutionary features that increase tapping 
output—and greatly increase tap life. These features include: 1. Four 
speeds, ranging from 390 to 2050 R.P.M., efficiently handle jobs for 
which conventional high speed tapping machines are inadequate. 2. One 
machine handles tap sizes from No. 2 to 44” through two interchange- 
able heads. 3. Extra long Spiral Compensating Springs conveniently 
located, with wide range hand-screw adjustments, maintain pre-set tap 
feeding and reversing pressures INDEPENDENT OF OPERATOR. 


TAP ESTABLISHES ITS OWN LEAD 


The new Procunier Universal Tapping Machine is so designed that it 
actually allows the tap to establish its own lead. There is nothing 
more accurate than the tap itself in thread-cutting—so maximum tap- 
ping efficiency is attained where the tap is free to establish its own 
lead in cutting the thread. 


This means more accurate tapping with every thread uniform, greater 
production with less spoiled work and less tap breakage. Send coupon 
for illustrated bulletins giving full details and prices on Procunier 
Universal Tapping Machines, High Speed Tapping Head, and Tru-Grip 
Tap Holder. 

PROCUNIER SAFETY CHUCK CO. 

16 8. Clinton St., Chicago, Ilinois, 

Send me Bulletin on: Universal Topping Machines. High 
Speed Tapping Heads. {~ Tru-Grip T-p Holder. 


j 


16 S. Clinton St. CHICAGO, ILLINOIS 
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Low hung drive to spindle—for accurate, vibrationless opera- 
tion... All power-driven parts running in oil—insures quiet 
operation at all speeds ... Concentrated and conveniently 
located controls—speeds up operation 
unit principle with carefully designed reinforcements. Write 
for full description of Cariton All Ball Bearing Radials. 


THE CARLTON MACHINE TOOL CO., Cincinnati, O. 


. « « Constructed on 


ACCURATE 
PROFITABLE 
SMALL PART 
PRODUCTION 


REGISTERED U.S. PAT. OFF. 


PRECISION 
THREAD 
MILLER 


Combine economy, speed and precision in the production of 
small threaded parts! The Waltham Precision Thread Miller 
can be operated by unskilled labor on toolroom jobs or pro- 
duction. It can be set up to cut threads of all types includ- 
ing, by using a special cutter head, many internal threads. 
Write for bulletin giving full details of Waltham Precision 
Thread Millers, Gear Cutters and other small automatic 
machines. 


WALTHAM MACHINE WORKS 


Newton Street, Waltham, Mass. 


Makers of Smill Thread Millers, Gear Cutters and other 
Small Automatic Machines 


TANKS 
GUNS 


AIRCRAFT 
ENGINES 


PRECISION THREADS 


Right Hand | Left Hand 
External | Internal | 
Class 3 Class 4 


Bakewell Precision Tapping Machines pro- 
duce perfect threads, without lead error, 
from soft plastics to chrome moly steels. 
Quantity is not sacrificed. Tap breakage 
reduced to a minimum by its special clutch 
with variable torque regulation, rejects and 
spoilage are negligible. They stand up 
under the hardest, continuous service. 
Used by aircraft engine and automotive 
manufacturers, arsenals and navy yards, 
tank builders, and machine gun and fire- 
arms makers. Write for full details. 


BAKEWELL MFG. CO. 
2427 E. 14th St., Los Angeles, Cal. 


UNIVERSAL 


HoRIZONTAL BorING MAcHINES 


UNIVERSAL BORING MACHINE CO., 
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LUCAS “PRECISION” 


Horizontal Boring, Drilling and Milling Machine 
THE LUCAS MACHINE TOOL CO. 


Drilling and Tapping 
Machines 
Fy (Automatic and Semi-Automatic) 


LELAND GIFFORD Co. 
WORCESTER, MASS. 
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8 Speed Motor Spindle Radial Drill 


Increase your radial drilling capacity—at low 
cost! Get all the advantages of large and 
expensive radial drills, and in addition, the 
following Canedy-Otto features: Spindle 
motor of 2 H.P., 4 speed type provides eight 
spindle speeds through back gear train. . . 
Magnetic controller for 
instantaneous forward and 
reverse ... Alloy steel, 
heat-treated gears giving 
four rates of feed... Rigid 
construction of column, arm 
and base, assuring main- 
tained accuracy under 
heavy-duty service. 


Write for Bulletin 116. Read the full description of these 
and other Canedy-Otto features that enable you to get 
maximum drilling efficiency at lowest cost. 
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DOUGLAS 


UNIVERSAL SLOTTER 7 


DOUGLAS MACHINERY CO., INC. 
Broadway, New York, N.Y. 


FREW 


“Big Machine” 
Efficiency 
on Small Jobs 


Rugged gearing, extra 
wide bearing surfaces, 
ample power give Frew 
Hand Millers “big ma- 
chine” efficiency on 
small jobs, on short 
runs, on high produc- 
tion operations. 


1% H.P. variable speed 
motor mounted in base 
with correct size gear- 
ing gives exactly the 
spindle speeds suited 
to small work. Write 
for catalog showing 
this and other Frew 
Hand Millers and Tap- 
ping Machines. 


THE FREW HAND MILLER 


Table size, 5%"; swing 
under overarm, 13”. Spindle of 
high - grade heat - treated steel. 
ground to size and mounted on 
Timken bearings. 


HIGH SPEED 
VERTICAL 
PROFILER 


and 
MILLER 


Production of interchangeable parts re- 
quiring milling of any contour or outline 
can be materially speeded up by this 
Profiling and Milling Machine. 


Ask for Circular No. 680-A 


MOREY MACHINERY CO., INc. 
New York, N.Y. 


410 Broome Street 
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THE FREW MACHINE Co. 
132 W. Venango St. Philadelphia, Pa. 


This Semi-Finished 10' SHAPER 
Yours for only $175. Complete with VISE 


Perfectly designed, shop tested, trouble- 
proof construction. Exceptionally effi- 
cient. Will stand severest service. 
Quickly and easily adjusted. Experi- 
enced machinists readily recognize 
this LEWIS SHAPER as being an 
excellent buy for only $175.00 in- 
cluding all materials, blueprints and 
LEWIS 7” VISE castings. 


Send todcy for complete specifica- 
tions and Catalog of Lewis Products. 


LEWIS MACHINE TOOL COMPANY 


P. O. Box 116, Sta. A, Dept. X-8, Los Angeles 


UT TO 
ORDER 


LL STYLES 


NY SIZE 
UP TO 
50” DIA. 


ALSO 
GENEVA 
OTIONS 


END BLUEPRINTS FOR PRICES 
KUX-LOHNER MACHINE CO. 


2147 LEXINGTON ST. CHICAGO, ILL. 
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EMPSMIT 


The Kempsmith Horizontal Maximiller—built in 
both plain and universal types—and the Vertical 
Maximiller are most desirable for Aircraft and 
Defense production calling for a machine which 
combines generous power with flexibility and 
precision. These machines have the features and 
the operating conveniences which make them 
particularly adaptable for both light and heavy 
manufacturing operations. 


The Kempsmith light type geared head machine 
is ideal for handling the many jobs where small 
parts call for the performance of milling opera- 
tions. Write for full information regarding these 
and other types of Kempsmith Milling Machines. 


OTHER KEMPSMITH PRODUCTS 


DIVIDING HEADS — HEAVY DUTY VERTICAL 
ATTACHMENT —HIGH SPEED UNIVERSAL 
ATTACHMENT—SLOTTING ATTACHMENT 
— VISES—ARBORS—ROTARY TABLES 


MACHINE COMPANY] 
MILWAUKSS, 
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Don't tie up production with big, 
difficult cam-making jobs! We 
are equipped to make cams—and 
cams only. Our facilities enable 
us to handle unusual cam-milling 
assignments speedily and accu- 
rately—the design and manufac- 
ture of individual large cams or 
quantities of smaller ones. 


Conserve man- and machine- 
power! Remember Rowbottom for 
Cams when plant capacities are 
taxed to the limit. 


The Rowbottom Machine Co. 
Waterbury, Conn., U. S. A. 


eter with a 2314” face. 


Cast iron barrel cam 48” outside diameter, 45” inside diam- 
Throw of cam is 17” and groove is 


24” in diameter, milled full depth. 


NeW Versove Vertical Mill and Jig Borer 


The ONLY MACHINE in the LOW PRICE FIELD on which Jig 
BORING Equipment can be furnished as a standard 
extra. Prompt Delivery. 


Dial 


Equipped 


and Measuring 
Rods, the Ver- 
non is_ invalu- 
able for smaller 
jig boring op- 
erations. 


MACHINERY MA 


7 1915 €. 51 St., Vernon, Los Angeles, California 


° HORIZONTAL MILLS, VERTICAL MILLS &> 
Vernon Line o JIG BORERS, 11° SHAPERS & GRINDERS * 
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IN ACCURACY. If precision tapping 
is your problem, the Haskins Type C 
Tapper is your answer. So finely en- 
gineered is this sensitive machine, it 
is now being used in the manufacture 
of micrometers—and doubling produc- 
tion, too! Jlass 3 and 4 fit are 
maintained with ease when the job 
requires it. 


IN SPEED. Easily adaptable to mag- 
azine, dial and hopper feed operations, 
this air-controlled tapper goes through 
its cycles automatically—as fast as the 
operator can load and unload 
the work. And that’s all he has 
to do! Of course, tap breakage 
and tapping costs go down—tap- 
ping production goes sharply up! 


SEND FOR FREE BOOK 
illustrating Haskins Tap- 
pers at work and giving 
complete specifications for 
the three capacities in which 
Type C is available. R. G. 
Haskins Company, 617 S. 
California Ave., Chicago. 


R. G. HASKINS co. 
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Versatile — built with many unusual 
features of automatic control and per- 
formance — the Davis & Thompson 
Multimill is another example of 
specialized development of high produc- 
tion machinery by Davis & Thompson Co. 


The cycle of operations includes: with table in low or 
down position, work is loaded into fixture and start button pressed. 
Table now rapidly advances by hydraulic means to a predetermined 
point, contacting a limit switch and slowing down to a predeter- 
mined feed. At this point cutters contact work which is automat- 
ically fed through cutting area. Limit of table travel is 8 inches. 


When table reaches end of cut, contact with return limit switch 
returns table to loading position where it is stopped by another 
limit switch ... Separate pumps operate the independent tables 
in this machine; fixtures, as required by the work, may be either 
hand or automatically operated . . . Individually controlled 
motors, control switches for each station, a master switch for 
the entire machine — provide positive, flexible control. 


Placed at an angle of 37'2°, the heads of the Davis & Thompson 
Multimill facilitate loading and provide ample space for the work 
—work can overhang table without interfering with next station. 
Tables have micrometer adjustments, fixture can be moved 
relative to cutter, spindle has 2'2 inch lateral adjustment. 


Machine is ball bearing equipped throughout including Timken 


Bearing spindles. Write for complete information on this and 
the entire Davis & Thompson Rotomatic line. 


DAVIS & THOMPSON COMPANY 
Milwaukee, Wis... U.S.A. 


Showing close-up of 
fixtures. Eight inch 
diameter cutters ora 
6 inch wide form cut- 
ter can be accommo- 
dated. Slides of table 
take side pressure or 
torque of cutter; ways 
run to within 2 inches 
of center line of ar- 
bor—making forvery 
rigid construction. 


Front view of Davis 
& Thompson Multi- 
mill — set for milling 
the fork slot into arod 
from solid material. 


HIGH PRODUCTION MACHINERY 
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Sunnen Precision Honing 
Aids Defense Production = 


Low in initial cost (basic machine price 


rn Dollars only $195); economical to operate; re- 


quires only semi-skilled labor. 


Saves skilled labor and training time— 


" Man Hours any intelligent young man can learn to 


do precision work in 24 hours. 


Uses only 1/3 h.p. — relieves internal 


Power Minders and other machine tools for 


other work. 


hroughout the metal working industry the Sunnen Precision Honing Machine is being 
used by scores of plants working on defense contracts. One manufacturer is using 
22 machines—several are using 14—half a dozen using 8 or more. 


This practical, inexpensive machine 5. Provides simple, low cost, production 
solves five important problems: method of duplicating sizes accurately. 


1. Corrects errors of out of roundness and 


. ‘ Accuracy within .0001” guaranteed! Can 
taper produced by previous operations 


be set up and ready to go in less than 
2. Produces super-smooth surface a minute! Range — internal diameters 
finishes. from .185” to 2.400”. 


3. Finishes internal diameters to close 
tolerances both as to roundness and 
straightness. 


Write at once for an 8-page bulletin— 
or if you prefer a sales engineer will be 
glad to call and demonstrate in your 
4. Maintains alignment established by. plant on your job what this machine can 
previous operations. do for you! 


SUNNEN PRODUCTS COMPANY 


7940 Manchester Avenue, St. Louis, Missouri 


Canadian Factory, Chatham, Ontario 


Inner Bearing Ring Hardened Steel Gears. Honing used 


Drill Jig Bushing 


“Strict alignment maintained “Accurately re- to remove any distortion after hard- “Increases sales 
between two holes."’ moves last ‘tenth’ ening and fo selectively size the oppeal of product.” 
of stock." geors to uniform diameters. 
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Thompson Wheel 
Truing Consumes 
No Time... 
Controlled 


CHECK THIS LIST OF FEATURES 


AGAINST ANY OTHER GRINDER: 
Consistent with the Thompson design 
Eutomatio Down Peed for low cost precision Grinding, the 
wheel Truing device is actuated as 
the wheel head moves to its rear 
Automatic Wheel Truing position. Truing is accomplished by 
Power Elevation means of a slow, continuous feed in 
which the wheel face passes over the 
truing tool to form an accurate 
wheel face with maximum efficiency. 
- Instant Central Controls The operation consumes no time, and 
Anti-Friction Elevating Nut controls are provided for working to 
very close limits of accuracy. This 
Massive Machine Beds Thompson Feature is but one of many 
Hydraulic Power Unit which promote the greatest possible 
Wheel Head Slide Wipers economy without the least sacrifice 


; of precision. Full specifications in 
Automatic Spark-out Control latest Bulletin. Write for your copy 


ALSO SPECIAL ATTACHMENTS today. 


Hydraulic Rapid Traverse (Pat'd) 


Rectangular Column Ways 
Telescope Piping 


THE THOMPSON GRINDER co. | 


aaeeny Some all Normal Ranges ot Surface Grinding 
_ SPRINGFIELD, OHIO, U. S. A. 
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POINT THE WAY TO MODERN, - Va | 
LOW-COST PRECISION GRINDING | 
j 
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LAPPING 
PRECISION 


STARTS IN THE 
CLOVER CAN 


To thousands of machinists to whom precision is a fine art, one 
name alone stands out... CLOVER COMPOUND. It signifies 
superiority. It stands for free-cutting that turns out a job to 
specification in less time and with less effort. 


Clover is a laboratory-prepared compound of superior, super- 
sharp, super-graded Silicon Carbide abrasive grain held in sus- 
pension in an especially processed, hard oil binder that not only 
acts as a perfect lubricant but which will not melt under the 
heat of friction. No wonder Clover Compound —in the famous 
green can —has been industry’s standard for 38 years. The sale 
of over 40 million cans tells the story! 


Your distributor stocks Clover. Order the grade you need, today. 
Accept no substitutes. CLOVER MFG. CO., NORWALK, CONN. 


CLOVER QUALITIES YOU WILL WELCOME! 


Super-sharp, diamond-hard Silicon Carbide grain — non-magnetic; eight 
grades from microscopic fine to very coarse * Special heat-resisting, petroleum 
hard oil binder— maintains uniform consistency and grain suspension ¥& Fast- 
cutting, cool-cutting—does not burn * Non-corrosive —does not affect work 


or operator * Keeps perfect mechanical mixture — withstands extreme fric- 
tion temperatures. 


ASK US ALSO ABOUT CLOVER COATED ABRASIVES 


Supplied in sheets, rolls, belts, discs, sleeves and other 
shapes in Aluminum Oxide, Silicon Carbide and Emery, 
as well as Garnet and Flint; in paper, cloth and combi- 
nation backings. There is a Clover Coated Abrasive at 
the right price for your every sanding need. See your 
distributor; or write us. Send for informative Abrasive 
Manual—and for facts on generous free trial offer. 
Address DEPT. N. 


n the Green Can—Famous for 38 Years 


QUALITY ABRASIVES SINCE 1903 
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TO SPEED YOUR 
SURFACE GRINDING 


FAR HIGHER PRICED 
MACHINES ! 


COVEL NO. 
6’’x 18°’ 15 
= Hand Feed 
SURFACE GRINDER 


available for early deliv- 
ery to defense industries 
kkk 


Get these “Seven Points” 
Write, wire or phone for 
Bulletin 440 and name 
of your COVEL Dealer. 


INDUSTRI 


COVEL MFG. CO., BENTON HARBOR, MICH. 
Grinding 18:7 4 


Ma<¢4 is eee $ 


SAVE MONEY 
ON WHEEL 
REPLACEMENTS 


Maintain speed right 
down to the flanges 
—- 4 speeds — for 
vitrified or high speed 
wheels. 


THE UNITED STATES 


ELECTRICAL TOOL CO. 


CINCINNATI, OHIO , U.S.A. 


HARD ... And Long-Lasting! 


Filled to the hilt with an abrasive almost as hard as diamonds, 


the DIAMO-CARBO Dresser can be used on all types and 
shapes of wheels. Write for catalog showing the Desmond- 
Stephan line, the COMPLETE line of wheel-truing equipment. 


DESMOND-STEPHAN MFG. CO., Urbana, O. 


Canadian Desmond Stephan Mfg. Co., Ltd.—Hamiliton, Ont. 


SMITH & MILLS 
CRANK SHAPERS 


Sizes 12" to 32" stroke 
THE SMITH & MILLS CO., Cincinnati, O. 
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Use Peerless Machines for rapid, inexpensive sur- 
facing of metals, woods or plastics! Quickly changed 
belts give uniform speed abrasive or polishing ac- 
tion that results in an accurate, straight-grain finish. 
Built in horizontal or vertical models in 9”, 14” 
and 20” belt widths with dynamically balanced 
drums and self-aligning ball bearings. Also made 

in 4” and 6” bench models. 
ALSO CENTERLESS FEED POLISHING MACHINES 
FOR CYLINDRICAL WORK 


PRODUCTION 
MACHINE CO. 


Greenfield, Mass. 


Inexpensive 


ABRASIVE 
BAND 
GRINDER— 


** Built Like a Machine Tool” 


The Hormel-M Grinder is sturdily built with a supporting leg 
under the grinding table to eliminate vibration and tipping due 
to pressure on belt. Ball bearing throughout, equipped with 
Alemite lubrication, complete with grease gun. Write for illus- 
trated folder on this and other styles and sizes. 


HORMEL-M GRINDER 
WALLS SALES CORP., 96 warren st., New York.N.Y. 


QUALITY DURABILITY 
ACCURACY ECONOMY 


WRITE FOR PARTICULARS 


ABRASIVE MACHINE TOOL CO. 
EAST PROVIDENCE, R. |. 


FULL UNIVERSAL PRECISION 


FOR rou ROOM AND SMALL LOT TWORK 


Here is a single, flexible, precision grinding 
machine so versatile that it will handle ex- 
ternal, internal, surface, tool spur gear and 
other classes of grinding. Shifts from job to 
job easily and quickly. A real convenience and 
money saver for maintenance shops and tool 
rooms. Conserve time, floorspace and money 
on small lot work with a single machine that 
performs every operation required of an entire 
grinding department in many plants. Large 
new folder, profusely illustrated, gives all de- 
tails. Free to executives requesting it on busi- 
ness letterhead. Write for your copy today. 


FITCHBURG 


GRINDING MACHINE CORP. 


1608 FALULAH RD., FITCHBURG, MASS., U.S.A. 
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HYDRAULIC FEED 
SURFACE GRINDERS 


These are the features that mean good 
grinding! And these features are found 
in all Grand Rapids Precision Surface 
Grinders. Capacities for every type of 
work—all capable of splitting “tenths” 
and maintaining high production speeds. 
Write for catalog GL100, giving full speci- 
fications and construction data. 


GALLMEYER & LIVINGSTON CO. 
305 STRAIGHT AVE., S. W., GRAND RAPIDS, MICH. 


FROM THE ARTER FILE OF 
INTERESTING GRINDING 
JOBS — WELL AND PROF- 
ITABLY DONE... 


It takes an exceptional grinder to produce con- 
sistent work in grinding spacing sleeves for pre- 
loaded ball-bearing spindles. Ends must be 
parallel within 00005", an exacting tolerance, yet 
well within the ability of Arter Rotary Surface 
Grinders. Write for further details of similar con- 
sistent, profitable and accurate results which Arter 
Grinders have made possible in every industry. 


ARTER GRINDING MACHINE CO. 
Worcester, Mass. 
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HYDROHONER 


Uniform Size within .0002” to .0005’ | 


Bore Accuracy within .0001° to .0002’ 
Removes Sufficient Stock for Above Results 


Second Speed 


In forged steel second speed gear bores 1.062” I.D. x 1. 886" long, and Rockwell C 49-54 hardness; total 
error up to .001” is corrected by removing .001” to .0015” stock following grinding, generating uniform 
size within .0005", geometric accuracy within .0001” to .0002” and surface smoothness accuracy within 
1.8 to 2.5 microinches root-mean-square — all at the rate of 240 bores per hour on this two spindle machine. 


Generates any desired type and degree of surface smoothness 
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“EXTREMELY SATISFIED?!’ 


—Writes Fairchild Aircraft, Ltd., Regarding the Simmons Turret Lathe. 


au E are operating 8 SIMMONS MICRO- 

SPEED TURRET LATHES,” writes 
N. F. Vanderlipp, general manager of 
Fairchild Aircraft Limited, Longueuil, Quebec. 
“They are doing well and we are extremely 
satisfied with their performance. They are 
being used in the manufacture of the 
Bolingbroke Bomber.”’ 


Countless other prominent firms engaged 
in American and Canadian defense produc- 
tion are outspoken in their satisfaction over 


1%" Bar the performance of this sturdy new tool. 
Capacity. 
14” Swing. Besides embodying every modern facility 


for rapid, accurate output, it features the 
SIMMONS MICRO-SPEED DRIVE, which 
offers a range of spindle speeds up to 
1500 RPM. Note the Selector Dial Control 


NEW CABINET BASE AND SPINDLE BRAKE 


Spindle mounted on Timken Precision Tapered Roller Bear- 
ings. Levers within immediate reach of operators. Head 
cast solid with bed. Spindle brake stops and locks the 
spindle. Plain or Back-Geared. 


in the center of the new cabinet base for 
selecting the desired speed instantly. 


Another important factor is that our delivery 
schedules are EXCELLENT! 


SIMMONS 


MACHINE TOOL CORP. 
1600 NORTH BROADWAY 
ALBANY, N. Y. 


New York Office: 149 BROADWAY 


VERTICAL SHAPERS 


MOREY 


a6 Built in two sizes: 
8" Stroke 
12" Stroke 


Accurate — simple for tool- 


room manufacturing. Self- 


contained motor drive. 


Special GRINDER for. 


Precision-built for accurately and 
quickly sharpening Oarbide Tools. 
Sturdy %H.P. Heavy Duty Ball- 
bearing Reversible Motor. Large, 
adjustable tool-rest tables. 


New Low Price 


PRICE, complete with 
wheels and accessories 


$8 40° 


Write for Bulletin No. 300 


BALDOR ELECTRIC Co. 
4400 Duncan Ave., St. Louis, Mo. 


Ask for 
Circular 
No. 726 


MOREY MACHINERY CO., INc. 


410 Broome Street 


New York, N.Y. 
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The BARNES 
MOTOR DRIVEN 
PRECISION CUTTER 
GRINDING MACHINE 


For Precision Grinding 
Formed Milling Cutters 


USED IN THE MANUFACTURE 
OF RIFLES, PISTOLS, ETC. 
Write for bulletin giving complete description 


ey GENERAL MACHINERY CORP. 


140 Federal St., BOSTON, MASS. 
Telephone Liberty 4826 
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WITH 
OLIVER-CONDITIONED 
ly DRILLS AND CUTTERS 
‘he 
‘ed 
IC- 
ver 
ity Modern machines can't do the 
he job alone! To stick to today’s 
ch high-pressure production 
to schedules you must have drills, 
rol taps and cutting tools that per- 
for form with maximum efficiency 
—that stay accurate after re- 
r peated resharpenings. Oliver 
y 
Tool Conditioners will keep 
tools cutting with “like new” 
efficiency. They are automatic yn 
peration, surpassing in ae 
speed, in accuracy and in ease 
of operation even the most ex- 
= pert hand-controlled methods. No. 510 
Equip your toolroom—as well DRILLPOINTER 
as the rest of your plant—for Automatic operation pro- 
UNIVERSAL TOOL and production. That is where duces the patented Oliver 
CUTTER GRINDER schedule-maintaining efficiency point and variable clear- 
: j starts! Let us study the types ances. Holds all drills 
a With a few simple fixtures, grinds face qnd quantities of tools you use from 4” to 3” in diam- 
mills, slitting saws, end mills, angular gnd recommend the correct eter, and produces any 
— slab mills, spot facers, formed Oliver Tool Conditioners to keep ong angle — Be to 
Prod » reamers, gear cutters, etc. production on schedule — drills egrees. all bearing 
roduces accurate clearances by di- that + with mini Hort mounted main shafts and 
rect reading—uniform teeth, correct TIMKEN equipped grind- 
angles and straight cutting edges that cutters that cut, taps and other ing spindle assure ease of 
mean better service. tools that maintain their original = peration and maintained 
accuracy as long as they last. accuracy. 
OLIVER INSTRUMENT 
Don’t Neglect Your Toolroom COMPANY 
It’s the Backbone 
of Production! 1410 EAST MAUMEE ST. 
ADRIAN MICH. pRODUCTS 
AUTOMATIC DRILL GRINDERS — TOOL 
; AND CUTTER GRINDERS—DRILL POINT 
THINNERS — TEMPLATE TOOL 
GRINDERS—TAP GRINDERS—FACE MILL 
ADRIA N GRINDERS, DIEMAKING MACHINES 
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Goss & DE LEEUW 
Multiple Spindle 
CHUCKING MACHINES 


WORK ROTATING TYPE 
5 Spindles e 6 Spindles e 8 Spindles 


Both types of machines provide lead screw 
threading. Oversize spindles on these ma- 
chines are mounted on pre-loaded anti-friction 
bearings. Ways are hardened; gears are of 
chrome-nickel steel, carefully heat-treated. 


The many modern features offered in these 


machines are fully described in catalog avail- 
able on request. 


TOOL ROTATING TYPE 
4 Spindles e 5 Chucking Positions 


MOREY TURRET LATHES 


No. 2G and No. 3 
MOTOR DRIVE 


INFINITE SPINDLE SPEEDS 


No. 2G 
{90 to 1800 R.P.M. 
SPEEDS from ........... /or 180 to 3600 R.P.M. 
Ask for Bulletin No. 629 
No. 3 
SPEEDS from ........... § _ 60 to 2100 R.P.M. 


‘or 100 to 3600 R.P.M. 


Ask for Bulletin No. 727 


@ Any spindle speed you want—a direct reading dial shows when you've got it. 
Permits the use of carbide tools for fast cutting. 
Turret clamps and unclamps automatically. 
Equally effective on second operation and chucking work. 


MOREY MACHINERY INC. 
York, N.Y. 
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A Bradford 5 Unit Semi-Automatic Machine with six 
station index table for drilling, spotfacing, reaming 
and tapping automobile transmission cases. Control 
of machine is fully electric by means of solenoid 
operated clutches, switches and relays. Production 
at 85% efficiency—240 parts per hour. 


BRADFORD 


SELF-CONTAINED UNIT TYPE 
SINGLE OR MULTIPLE SPINDLE 


HEADS 


DESIGNED FOR TOMORROW 


AS WELL AS TODAY 


Use Bradford drilling and tapping units in 
any combination to get high production, 
quickly and at low cost. These individual, 
self-contained units never become obsolete 
—they will be as useful for tomorrow's pro- 
duction demands as they are for today’s. 


Bradford Heads come in two types, a light, 
high speed unit for small work and a heavy 
duty type for larger jobs. Both the single and 
multiple spindle types can be used over and 
over again in any combination to build 
special high production machines for drilling, 
tapping, reaming, hollow milling, spotfacing 
and similar operations. They may be mounted 
vertically, horizontally or at any angle. 


Let our engineering staff show you how 
Bradford Unit Heads can cut costs on today’s 
—and tomorrow's— production problems. 


Since 


WE) ALSO MANUFACTURE THE BRADFORD GEARED HEAD ENGINE LATE 
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Featuring two noteworthy improve- 
ments for operating convenience! Cap 
covering driving belts can be quickly 
removed for changing belts without 
dismantling the machine. Two lever 
control — one for low and high speeds 
and stopping the lathe, the other for 
forward, reverse and stopping spindle 
rotation —speeds operation. Built in 
1/2", 3/4" and 1" collet capacities, 9" 
swing. Write for complete specifications. 


. | GI N BENCH LATHE UNITS 


ELGIN TOOL WORKS 


DIVISION OF HARDINGE MANUFACTURING CO. 


SHELDON 


1“ Collet Capacity —Bafl or Roller Bearing 


No. BB U-1136 WQ Sheldon 11” swing, 36” be- 
tween centers; pre-loaded ball-bearing spindle, 
hardened and ground all over, inside and out, with 
13%” hole thru center, hand scraped bed, ways (2 
V-ways, 2 flat ways), full quick change gear box, 
worm feed apron with power cross feed, thread 
chasing dial and 4-speed lever operated under- 


neath pedestal motor drive, and telescopic taper 
attachment. 


Write for Catalog 
showing complete 
line of Sheldon 
Precision Tool 
Room and Man- 
ufacturing Lathes, 
attachments, and 
accessories; Shel- 
don Arbor Presses 
and Sheldon Drill 
Press and Ma- 
chine Vises. 


SHELDON MACHINE COMPANY, INC. 
4627 No. Kilbourn Ave., Chicago, Illinols, U.S.A. 
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“27"MOREY 
Heavy-Duty LATHE 


JUST THE MACHINE FOR SHELL WORK! 


Suitable for rough or finished turning shells at maximum feed. 
Put your shell operation on this fast powerful lathe and turn 
out your work at top speed up to the limit of tool capacity. 
Multiple tool holders can be supplied at front and rear; turret 
mounted on separate saddle can be used instead of tailstock. 
Full use of carbide tools can be taken by this heavy duty lathe. 


Ask for Circular No. 715 


MOREY MACHINERY CO., INC. 
410 Broome Street New York, N.Y. 
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Five Basic Reasons Why Munitions 
Manufacturers Benefit from 


SPRINGFIELD LATHE PERFORMANCE 


1—Bed is made of high test nickel chrome gray iron developed 
exclusively for SPRINGFIELD LATHES to provide unusual strength 
and wear-resisting qualities. 2—-Composition determined by labora- 
tory research and practical shop use. 3—Beds are cast in our own 
foundry to insure perfection. 4—Definite protection against scoring 
—warping—marring—even under severest service. 5—Designed to 
eliminate all internal strains. 


THE SPRINGFIELD 
PRECISION 
HEAVY-DUTY 

LATHE 


assures ex - 
assures extra long These are proven, profit- producing features. Similar care in the 


accuracy — features only selection of materials applied to parts 
efoven advantages! a stock, apron, gearbox, ead screws, gears, spindles, and other vita 

parts. The result is a superb, trouble-free performance under heavy 
duty Defense service . . . and a continuance of such service through 
many years of profitable applications. Bulletin 162 lists all advantages 
in detail. Write for your copy. 


THE SPRINGFIELD MACHINE TOOL COMPANY 
SPRINGFIELD, OHIO, U.S. A. 


sideration (1) extreme ACCURACY and (2) maintenance of such accuracy. 
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In constant service 48 
the Gould & Eberhardt plant, Irvington, N. J. 


Purchased by Gould & Eberhardt, Irvington, N. J., manufacturers 
of gear cutting machines and shapers, to speed up cutting-off from 
bar stock on various grades of steel up to 6” in diameter, this 
MARVEL 6A high speed Production Saw has been operating 48 
hours per week since installation over a year ago. When photo- 
graphed it was automatically cutting identical lengths from 
“Maxwell” # 3! hot rolled natural steel 25g” diameter. The 
actual cutting time per piece, using a 6 tooth MARVEL High- 
Speed-Edge Hack Saw Blade, was 1 minute 15 seconds. 


ARMSTRONG-BLUM MANUFACTURING CO. 
Hack Saw People’ 
5700 BLOOMINGDALE AVE. CHICAGO, U.S.A. 
Eastern Warehouse & Sales: 225 Lafayette St., New York, N. Y. 


hours per week at 
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STEEL of all kinds and shapes such as MOULDINGS both of metal and wood are 
angles, hollow squares, channels, etc., is accurately mitered. Photo shows solid bar 
accurately and quickly cut—at any desired mouldings which will be used on new store 
angle. Photo shows 1'/%” hollow shape being front. Advantages of swivel table and accu- 
cut 15%” long. rate scale plate are here apparent. 


TOOL STEEL when It must be out to exact BRASS, COPPER, ALUMINUM—bars and 
lengths as here illustrated, is easily handled 
on this new tool. With proper wheel, cut is Abrasive Cut-Off Machine. It is simple to 
clean, to exact length and easily made. change the wheel, 


MILWAUKEE 


with this 


NEW Delta Abrasive 
Cut-Off Machine 


This new, powerful, accurate abrasive Cut-Off 
Machine—designed by Delta and built according 
to best engineering practices—-can be used 
everywhere, in large shops or small, where mate- 
rials have to be cut to accurate length on a pro- 
duction basis. It can be used for hundreds of 
operations now performed by costlier machines 
—or being done by hand at high cost. It actually 
creates jobs for itself—saves time and money 
wherever used. Best of all—it is available at 
about one-half the usual price of machines of 
this type. 


Cuts Pratically Any Material 


This new Delta unit has an unusually wide range of applica- 
tions. It will cut speedily and accurately to exact lengths 
such materials as steel, cast iron, monel metal, bakelite and 
all plastic materials, pipe, wire, rope, stellite, tool steel, 
manganese steel, fibrous material such as brake linings— 
tile, brick, carbon, porcelain, slate, hard rubber, concrete 
coping and sand cores. On metal it leaves the cut with a 
polished surface, thus eliminating many burring and finish- 
ing operations. (Note: A Delta Cut-Off Machine with special 
blade is also available for cutting non-ferrous metals). 


Many New Features 

This improved Abrasive Cut-Off Machine is ruggedly con- 
structed with heavy casting throughout —- wide spaced 
Timken roller pivot bearings and double arbor sealed-for-life 
bearings requiring no lubrication-—-powerful Texrope V-Belt 
drive—adjustable fence--accurately machined table. It is 
perfectly balanced, making for easy operation—-cuts mate- 
rial at any angle and embodies unusual safety features 
such as husky chip guard, belt and wheel guards. Can be 
used with abrasive wheels or cross-cut blade for wood. 
Capacity up to 2 inches diameter, or material up to 2 inches 
by 6 inches. 


SEND FOR CUT-OFF BULLETIN 


on the Delta Abrasive Cut-Off Machine and all accessories. 


The Delta Manufacturing Company (Industrial Division) 

605-H E. Vienna Ave., Milwaukee, Wis. 

Please send_me special bulletin on the new Delta Abrasive Cut-Off 
Machine. } Also send latest Delta Catalog of Machine Tools 

Name 

Address 

City 

1 Send special circular on Delta Cut-Off Machine No, 1631 for 
cutting non-ferrous metals 
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The most compact 
Indicator with straight 
moving plunger, read- 
“ee? ing to.0001". The illus- 


tration above is twice 


actual size, showing the 
fully jeweled gear 


mechanism. 


ACTUAL SIZE 


STANDARD GAGE CO., INC. 
80 Parker Ave., Poughkeepsie, N. Y. 


SEASONED 31 YEARS 
"SHOCK IN THE 


TROOPS” | | SERVICE 
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IN shock- resisting machine assemblies, ALLENS” 
have held the front since 1910. And the sharp in- 
crease in disruptive stresses — the mew attacks of 
emergency strains — are well within the Allen 
factor of safety. 


Strength of the product reflects itself in strength 
of demand for the genuine. The largest produc- 
tion-capacity in the industry is giving all it has to 
meet this demand, — more than two million pre- 

cision hollow screws each week. 


Every one of these Allen screws goes out as 
a tested unit of HOLDING-POWER... 
Laboratory tested, above specifications, 

pledged to defend the reputation of 
your product in extra-duty assign- 
ments. 


Your local Allen Distributor will ac- 
commodate you to the best of his 
capacity and available supplies. 


THE ALLEN MFG. COMPANY 
HARTFORD, CONNECTICUT, U.S. A. 
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PERFORMANCE 
llen | REPORT 


Peerless 6" x 6" Bar Feed 
with full automatic, hy- 


gth draulic control cuts $.A.E. 
luc- 3140 bars... 1%" diam- 
5 to eter... 16 bars nested 


.»» in 6 minutes, a total 


of 864 pieces. The same 

. blade accurately cut 1500 

{ sq. in. of this material. 
‘ 


haart FAST, ACCURATE CUTTING DEMAND 


FAST, SAFE CUTTING IS A 
CINCH WITH A PEERLESS! 


You don't hold up other operations when you turn the work over to a good 
man with a Peerless. The production capacity you want — the safe, accu- 
rate, high-speed cutting you need is there for you in a Peerless. More than 
twenty-five years of specialized saw building has shown Peerless how to put 
the stuff into metal sawing machines that set the standards for metal cutting 
throughout industry . . . Peerless is the only saw which is equipped with the 
Four-Sided Saw Frame—the frame that completely surrounds the blade and 
work. This holds the blade with a tension and rigidity never before possible 
— prevents bowing, permits the blade to lift clear on every return stroke, 
and thereby lengthens blade life . . . All this adds up to 25% faster cut- 
ting in day-in and day-out production. We will gladly submit cutting-time 
estimates for your own regular or special types of metal sawing. 


[] Mail catalog on Mechanical type Saw for production cutting 
[] Mail catalog on general utility and maintenance Sows 


“MACHINES 


(1 Mail catalog on Hydraulic type Sow for High Production Cutting 
{.] Mail catalog covering Vertical type used for Die Block Work 


POSITIVE BLADE CONTROL 


4 PEERLESS MACHINE COMPANY, Dept. M-841, Racine, Wisconsin q 
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DEVELOPED FOR FIREARMS 
All Small Parts Production 


Developed especially to meet the 
demands of a large New England 
firearms plant, the Hartford Quick 
Acting Vise is rapidly being 
adopted for use on all types of 
small parts production milling. 
Heat-treated, drop-forged steel 
jaws are built to give holding 
power and accuracy. Precision 
ground surfaces insure perfect 
alignment. Eccentric bind- 
ing lever, opening jaws to 
a maximum of 2 5/8", exerts 
high pressure — quickly. 


THE HARTFORD 
QUICK-ACTING VISE 


Let us send you our illustrated 
bulletin, showing how you can 
apply these advantages to your 
small parts production milling jobs. 


THE HARTFORD SPECIAL MACHINERY CO., HARTFORD CONN. 


Huther Bros. make the saw for your work—for brass, copper, 
aluminum, steel. Correct pitch, correct tooth form, correct 
steels—all contribute to maximum speed and efficiency. 
Write for our catalog of saws for every metal cutting need. 


Saw Mf¢.Co. 


NEW YORK 


MONG the 30 different types of Haskins Flexible 
Shaft Equipment is the right type for your 
plant. With the mounting you want—bench, truck, 
pedestal or ceiling-suspended. With the horsepower 
you need—from \% to 1%. With the drive you re- 


quire—direct or multi-speed countershaft. For any 
kind of grinding, filing or uther ros v 
buffing, take your choice of 


this really complete line of ROCHESTER 
Flexible Shaft Equipment — 


and save your money! 


sitesi JONES MACHINE TOOL WORKS, Inc. 


EQUIPMENT TYPE H-6. Manufacturers of 

Truly rated % HP, ball bear- VERTICAL SHAPERS - SLOTTERS - STRAIGHT EDGES 
ing motor—4-speed Timken as. VERTICAL BORING MILLS 

bearing countershaft — full bile HORIZONTAL BORING MILLS 

ball bearing, accurately bal- SURFACE PLATES AND SPECIAL MACHINERY 
anced spindle. 5300 LANSDOWNE AVENUE, PHILADELPHIA, Pa. 


FREE BOOKLET shows many 
interesting applications of Haskins 
Flexible Shaft Equipment in all industrial 
fields and gives specifications for the entire 
line. Write for it. R. G. Haskins Company, 
617 S. California Ave., Chicago. 


METAL CUTTING MACHINES 
“Standard the QYorld over” 
RACINE TOOL AND MACHINE CO e RACINE, WIS. 
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quirements. Every day Farquhar is meeting 
_ the demands of industry at peak production 
_ with built-for-the-job, cost-cutting hydraulic _ 
presses. A consultation with our engineers — 
costs nothing—may pay you big dividends. 
Call Hydraulic Press Division of A. 
‘Farquhar Co., 151 Duke St.” 


tra) 
loud, 
26 


press with 10 HP motor, 120 


PM, Bed, 36” x 36”. Slide, 24” 


Daylight and stroke each HYDR AULIC RESSES. 
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barrels—or just forcing bushings—Far- 
quhar high speed Hydraulic Presses are 
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speeds uya Defense Production 


This line-up of Niagara Power Squaring Shears 
in one of America’s largest airplane plants is 
typical of many similar installations throughout 
industry. Accurate, flat cutting and more work- 
ing strokes per hour are two factors responsible 
for the large number in service. Their well 
developed design also results in reliability and 
freedom from down time. Bulletins give com- 
plete data on wide range of sizes and capacities. 
Niagara Machine & Tool Works, Buffalo, N. Y. 
Branches: Leader Building, Cleveland; General 


Motors Bldg., Detroit; 50 Church St., New York. 


PRESSES +--+ * SHEARS -++> MACHINES FOR PLATE AND SHEET METAL work 


NG SHEARS). 
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HORIZONTAL 
TWO-SPINDLE 
NOISELESS 
RIVET 
SPINNING 
MACHINES 


. » are being used successfully for spinning heads simul- 
taneously on both ends of Hinge Pins, both ends of Pins 
passing through Chain Links, spinning over of both ends of 
tubing used in certain assemblies, and many similar jobs. 


The Grant line includes Vertical Multiple-Spindle and Ver- 
tical Single Spindle Noiseless Rivet Spinning Machines, and 
Vertical Single Spindle Vibrating or Hammer type Machines. 
Write for full information. 


THE GRANT MFG. & MACHINE CO. 
N. W. STATION, BRIDGEPORT, CONN. 


LOADING 
STOCK REELS 


SINGLE DOUBLE 
INCLINABLE SWIVEL 


FOR COILED FOR COILED 
STRIP STOCK STRIP STOCK 


stock from coils to punch press or any other 
S&S Stock Reels make for and 
ad —no screws to loosen or tighten — dependabl 
Single inchinubie Reel sets in any plane. Double Swivel Reel 
@ “reel time-saver.” 


S & S MACHINE WORKS, ST, 


Lasting Accuracy! 
Precision - aligned 
ram and longer 
V-ways. Positive 
Safety! Exclusive 
safety lock and non- 
repeat mechanisms. 
Extra Capacity! Gener- 
ously oversized crank- 
shafts have a higher 
factor of safety. 


Prompt Delivery! All 
sizes from 6 to 80 tons 
available. Write for 
details. 


Timken Equipped Flywheel 
and Back Gear Shaft 


30 Years of Press Building 
and Engineering 


DANLY SERVICE 


Nine Danly Branch 
Stocks Provide 24- 
Hour Service for 95% 
of All Metal Fabri- 
cating Plants. 


Dauly 


Danly 
PRECISION dic Commercial Sets 
Danly Machine Specialties, Inc. Danly 
2112 S. 52nd Ave., Chicago, Ill. - Milwaukee, Wis., Special Sets 
513 t. Buffalo St. - Long Island City, N. Y., 36-12 
34th St. - Dayton, Ohio, 990 E. Monument Ave.; 
Detroit, Mich., 1549 Temple Ave. - Rochester, DAN LY 


N. Y., 16 Commercial St. - Cleveland, Ohio, 1745 
Rockwell Ave. - Philadelphia, Pa., 3913 N. Broad 


DIEMAKERS’ 
St. - Ducommun Metals & Supply Co., Los Angeles, RS’ SUPPLIES 
Calif.; San Francisco, Calif. 


INCLINABLE 
POWER PRESSES 
Sizes Nos. 1 to 5 Inclusive 


Circulars give full information 
without obligation. Write. 


JOHNSON MACHINE @ PRESS = rrave mark 
CORPORATION REG.U.S. PAT. OFF 
620 W. Indiana Ave., Elkhart, Indiana 


OF 


ae Promptly made to your 
QP specifications—any size or style perfor- 
se ations, any metal, any gage or size sheet. Write us. 


CHICAGO PERFORATING CO. 40 
2419 W. 24th Place Chicago, Ill. % 


ETNA 
SWAGING MACHINES 


Etna Swaging Machines 
are built in capacities of 


3/8" to 4" dia. with die 
lengths 1" to 18". Larger 
sizes built to order. 


Write now for booklets! 


The ETNA MACHINE Co. 


3400 MAPLEWOOD AVE. TOLEDO, OHIO 
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ROLL - FORMING 
and CUTTING-OFF 


DURAL AIRCRAFT STOCK 


The Consolidated Aircraft Corporation of San Diego, 


California, builders of giant patrol bombers and flying 
boats, uses this battery of a Yoder Roll Forming Machine 
and a Yoder Cutting-Off Machine to produce formed 
sections of dural aircraft stock. Working in synchro- 
nization, the two machines form the stock and cut it off 
to length in one continuous, high speed operation. In 
the first machine, rolls may be quickly changed to form 
any of the many shapes required in aircraft manufacture. 
In the following operation, a simple adjustment allows 


any length to be cut.... 


YODER: 


rite for further details 
nd list of Yoder Products. 


THE 


COMPANY 


5500 WALWORTH AVENUE 
CLEVELAND, OHIO 


Complete Tube Mills 


The 


YODER 
LINE 
also 
includes: 


Cut-off 


Equipment 


Sheet Gang Slitters 
and Side Trimmers 


Ring Forming, Coiling 
and Cutting-off Machine 


Cam type 
Bending Machines 
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Unlike modern production methods commonly | NS D NTI L A 


associated with the manufacture of Automo- 
n (each 


biles, Coaches do not “flow” in a steady stream 
Therefore, in selecting Modern Cleveland Two ROOF PANEL TA NK HEAD - WINDOW PAN 


from fast moving assembly lines. 
Point Presses for the production of the numer- 
ous pressed metal parts used in the construction 
of the Twin Coaches, the management of this 
well known Company was particularly impressed 
with the versatility of this type of Press and its 
adaptability to their varied needs, and while the 
Press can be operated continuously at a com- 
paratively high rate of speed, speed was not one 
of their essential requirements. Ease of opera- 
tion and accessibility for the quick change from 
one set of dies to another, were of greater im- 
port, and these features, together with the fact 
that Modern Cleveland Presses can be operated 
as efficiently and economically on small as well 
as on large dies, were the factors which 
influenced their selection of Cleveland 
Two Point Presses. 


In the upper picture, the Press is 
shown equ.pped with dies for form- 
ing the inside ventilator while the 


iy) lower picture shows a few of the 
1h many other parts used in the con- 
2m» struction of Twin Coaches. 
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Swaging— What 
it is and How 
it is done on 


TORRINGTON 
SWAGING MACHINES 


All explained in booklet—“The Torrington 
Swaging Machine” — Your copy mailed on 
request. 


Examples of many possible operations by 
swaging method:— 


1 Point rods for drawing 8 Tap blanks 

2 Pointed rods and tubing 9 Ice pick points 

3 Tapered rods and tubing 10 Meat hooks 

4 Acetylene torch tips 11 Refrigerator expansion 


5 Curling iron tubes bulbs 
6 Nail Sets—Prick Punches 12 Sizing and Reducing 
7 Steel furniture legs wire 


Present Owners of Torrington Swaging Machines are 
quoted promptly on request for prices for die renewals, etc. 


THE TORRINGTON CO. 


55 Field Street Torrington, Conn. 


You'll 
keep the 
DAVIS 
Keyseater 
Busy | 


On job work or production—in toolroom or manufacturing 
department—wherever you use it, you’ll find the Davis Key- 
seater pays dividends by keeping busy! Use it for straight 
or taper bores; the tilting table has a direct-reading scale 
for quick adjustment. And Davis cutters with their broach- 
ing pull cut make quick work of every job. Write for bulletin. 


DAVIS KEYSEATER CO. 


405 Exchange St., ROCHESTER, N. Y. 


POWER 
PRESSES 
Roll & Dial Feeds 


sp TEH & HAHNEMANN CO. 


182 Vanderpool Street 
NEWARK, N. J. 


FISCHER 
OIL 
GROOVERS 


- are saving money in shops all over the country in the 
production of straight or spiral internal or external grooves. 
Can be equipped with high speed chucking attachment for 
high production operation. Two sizes, for work up to 15” 
in length. Write for catalog. 


310 N. Eleventh St., Philadelphia, Pa. 


PLANERS 


DOUBLE HOUSING 
OPENSIDE 


CRANK PLANERS 


PLANER 
TYPE MILLERS 


VERTICAL 
BORING MILLS 


THE CINCINNATI PLANER CO. 
CINCINNATI, OHIO 


PRESSES 
AUTOMATIC EQUIPMENT 


‘THE W & Press Co,|nc 


HUDSON, N Y 


FIFTY YEARS’ EXPERIENCE 


Hot and Cold Swaging Machines . . Hammering 
Machines . . Sensitive Drills .. Multiple Spindle 
Drilling and Tapping Machines . . Multiple 
Spindle Attachable Drill Heads . . Automatic 
Drilling and Tapping Units.. Special Machinery. 


ALSO REBUILT TOOLS OF OUR OWN MAKE 


LANGELIER MFG. CO. PROVIDENCE, R. I. 
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KRW Hydraulic Arbor Presses meet industry's demand for SPEED. Speed 
in getting the ram to the work—Speed in developing required tonnage 
pressure — Speed in raising the ram to remove the work. 


Send for your copy of the new 16-page bulletin describing in detail the 
NEW 2 Speed Pump—the Lever Controlled Valve that opens or closes 
with a flip of the Ball Arm—and many other patented features found 
only on KRW Presses. 


Built in 25, 50 and 75 ton sizes. Prices start as low as $180.00. Compare 
before you buy. 


MAIL THIS COUPON 
K. R. WILSON, 36 Lock St., Buffalo, N. ¥. 
. send Hydraulic Arbor Press Bulletin 


MAIN OFFICE: STREET, BUFFALO, N.Y., U.S. 
EXPORT OFFICE: 90 WEST STREET, NEW YORK, eo S.. 
_ WEST COAST: 722 MATEO ST., LOS ANGELES, CAL, U. S 
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Extra Large Capacity 


TURRETS 


FOR FABRICATING 
SHEETS AND PLATES 


Type R-41-P deep-throated 
Wiedemann Turret Punch 
Press. Three standard throat 
depths — 18” — 24” — 28”. 


Choice of 18 stations, 16 
stations, 14 stations or 12 
stations with hole diam- 
eters ranging from %” to 
3” See bulletin for full 
specifications. 


Bulletins for these  well- 
known and popular Turret 
Punch Presses should be on 
the desk of every manufac- 
turing official who is_ in- 
terested in production and 
economy. Your bulletin will 
be sent without the least 
obligation or sales-pressure. 


These Turret Punch Presses by Wiedemann 
are deep-throated, large capacity machines de- 
signed for rapid, continuous duty. No interference 
from adjacent punches and dies, because only 
one station can be in operation at one time. All 
die holders are plainly marked with diameters 
and maximum thickness of sheets for which they 
are intended. Alloy steel and chrome vanadium 
steel on vital parts. These presses are thor- 
oughly dependable for speed and profitable 
high production. 


WIEDEMANN MACHINE COMPANY 
1801 Sedgley Ave., Philadelphia, Pa. 


WIEDEMANN 
TURRET 
PUNCH PRESSES 
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BOLT THREADERS 


A TOOL OR MACHINE FOR PRACTICALLY EVERY REQUIREMENT 


write FoR NEW 194] cataLoa 
OR TELL US YOUR PROBLEMS AND 
WE'LL GLADLY DISCUSS THEM WITH YOU 


The OSTER MANUFACTURING CO. 


2073 EAST 61st STREET 
CLEVELAND, OHIO 


BETTER-MADE AT LOWER 
DIE SETS COST 
46 OVER 
DIFFERENT 195,000 
STYLES SIZES 
STANDARDIZED 
Machined Steel \ DIL SEIS / Semi-Steel 
a Drop Forged Steel 
Send for Our New Catalog 
‘E. A. BAUMBACH MFG. CO. 
“1810 South Kilbourn Ave. Chicago, Ill. 


GRAY TURRET HEAD 
” METAL CUTTER OR NIBBLER 


GRAY, Originator of First Practical Metal 
Cutter or Nibbler 


Most modern Nibbler for Template Cutting, 
1 Tool Rooms, Shipbuilding, Aircraft Parts, 
i Aircraft Tubing, Sheet and Plate Shops. 


J GRAY MACHINE CO. Box 596, PHILADELPHIA, PA. 


MULTIPLE SPINDLE LATHES 
% MULTIPLE SPINDLE GRINDERS 
SAIRD WIRE FORMING MACHINES 
FOOT AND POWER PRESSES 


macros TUMBLING EQUIPMENT 


THE BAIRD MACHINE COMPANY 
BRIDGEPORT, CONN. 
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SIBLE SHAF 


Flexible Shafts and Machines 


1-8 to 3 H.P. 


We Build = 
Quality Equipment 


It Pays to Buy 
Good Machines 


1 H.P. 
Type SS 7 High Speed 


10 Tons to the chien 


OHIO GEARS STAND 


@ This sheet handling car loader, designed by the Atlas 
Car & Mfg. Company, carries 10 tons over rough, uneven 


Vertical and Horizontal routes and deposits its load with speed and accuracy in 
the waiting box car. 


Send for Catalog Articulation of the chassis, to permit easy maneuver- 


ing in and out of the car, dictated the drive design. Load 
N A Ss T a A N D & C Oo weight and travel conditions laid special emphasis on 
“ 2 a the gears used in the drive. Resistance to wear and shock 
5001 No. Wolcott Ave. Chicago demanded a hard, tough material. Efficiency in power 
transmission and quietness of operation required high 
accuracy and minimum distortion in tooth contour. 4150 
heat treated steel, cut after hardening, was the stock 
specified. Ohio Gears were selected for their proved 
fidelity to specifications. Another factor which influenced 
the Atlas Engineers’ decision, was the Ohio Gear Com- 
pany's reputation for prompt, intelligent service. 
To consult Ohio Gear Company on your power 
transmission problems, get in touch with the nearest 
representative. 


THE OHIO GEAR CO. 


1331 E. 179th Street + Cleveland, Ohio 


Representatives 
*New Yore City, N. Y. *MINNEAPOLIS, MINN. 


ROTARY 
FILES 


ROTARY 
CUTTERS 


Sixty Types and Sizes 
Flexible Shaft 
Machines 
to3 H.P. 


Patron Transmission Co. Industrial Supply Co. 
154-156 Grand Street 537 S. Seventh St. 
New ENGLAND George G. Pragst Burra.o, N. Y. 
260 Esten Ave., Pawtucket, R. I. - F. E. ang Main St. 
*Los ANGELES, CALIF. ansas City, Mo. 
W. Minder Chain & Gear Co. & Belting Co 
927 Santa Fe Avenue claware Stree 
Gaanp Rarws, Micu. 
W. H. Slaughter 
419 Oakdale St., S. E. St. 
Pa. trod Hallid 
Standard Machinists Supply Co. 550 Sterks Bidg 
South 2nd and Mckean Street A. Young 
Dr IROIT, Micu. 518 North Delaware Street 
- e Pp : as George P. Coulter St. Louis, Mo. 
NEWARK 322 Curtiss Building St. Louis Tool Co. 
3 ‘ e ° *Stocks carried. 2319 N. Ninth Street 
DETROIT. w 


CHICAGO 
CLEVELAND 
CAMBRIDGE 


CINCINNATI 


Wheelock, Lovejoy & Co., Inc. 


Main Offices: 138 Sidney St., Cambridge, Mass. 
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Your 
Particular 
Problem 
Carefully 
Engineered 
From All Angles ie 


Mass Gears 


in Your 
Device 
Adds to Its 
Popular 
Acceptance. 


‘*‘THEY LIVE ON THE 


“assachusetts Gear & Tool Gompany 


34 Nashua St. 


Woburn, Mass. 


COMPLETE FACILITIES FOR 


Precision Gear Cutting 


We have complete facilities for cutting small 
and medium gears for precision industrial, 
aeronautical, automotive and marine appli- 
cations. We specialize in gears from 64 to 
6 D.P. up to 18" diam. Get our estimates 
on your next gear requirements. 


CHARLES E. CROFOOT GEAR CORP. 


65 Central Street SOUTH EASTON, MASS. 


Keep idle machine time down—safety and effi- 
ciency up! Lift and carry with Morgan Cranes. 
Sizes and types for every job in any shop. 


Write for details and recommendations. 


MORGAN ENGINEERING CO. Alliance, 0. 


Fine Gearss 4" All 


Spur Gears— % in. to 30 ft. india, Racks 

Bevel Gears— % in. to 13 ft. in dia. curved 

Spiral Gears— % in. to 10 ft. in dia. or 

Worm gears in any practical size straight 

Fast Delivery—Fair Prices 

THE EARLE GEAR & MACHINE co. 
4709 Stenton Ave., Philadelphia, Pa. 

149 Broadway, ‘New York City 


Spur, Worm, Bevel, 


GEARS 


WE DO Surface Grinding, Internal and External Grinding, 
Lapping, Splining and Broaching. 
We specialize in grinding hardened steel bushings, cam rollers, 
etc. 30 years spent in serving the machine trade guarantees 
quality work and prompt service. 


THE TAYLOR MACHINE CO. Sito 


—have since 1877 been the main 
source of supply for the gear needs of 
many leading plants throughout the 
country. Grant workmanship and 
service are factors well worth your 
consideration when you specify gears. 
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RANTEGEARS GRANT GEAR WORKS 


Our production facilities are set up for 
the primary purpose of producing stock 
gears in large quantities. To maintain the 
interchangeability of our stock gears it is 
absolutely essential that a constant check 
be kept on quality of workmanship and 
materials. 

To accomplish this, our Inspection De- 
partment is equipped with precision test- 
ing machines, tooth comparators, hardness 
testers, special gauges, special fixtures and 
other essential equipment. One of our in- 
spectors is shown above checking produc- 
tion gauges with a set of Johansson gauge 


BOSTON GEAR WORKS, INC., NORTH QUINCY, MASSACHUSETTS 


blocks — accurate to millionths of an inch. 

To obtain the best finished product actual 
machining operations are carefully 
planned before production. For example, 
the holes of practically all gear blanks are 
carefully ground before any teeth are cut 
— with the result that accuracy is obtained 
in the actual cutting of the gear. 

The Boston Gear Works, Inc. has always 
maintained a standard of high quality. 
This is the main reason why so many 
Boston Gears are giving satisfactory serv- 
ice in all types of industry. 

Quantity, Yes — but Quality Always! 


complete line of Boston 
Gear Stock Products in- 
cludes: gears, speed re- 
ducers, chain and sprockets, 
couplings, universal joints, 


MACHINERY, August, 1941—2438 


| Se for your free copy 
| > containing complete 
~ % c fi 
= cations and list prices an al 


PRESSURE PRODUCTION 


Demands of the defense program have necessitated the use of every 
available facility in our shops. However, every Diefendorf customer is being 
given the utmost co-operation in order that normal manufacturing processes 


can be maintained. 


. We are equipped to make all types of gears, of any 


material, for machinery maintenance and production units. 
DIEFENDORF GEAR CORP., Syracuse. N. Y¥ 


DIEFENDORF GEARS 


The selection of Cincinnati Gears for your 
production job definitely assures you of 

getting ‘FULL TIME” performance and 
, acceptance for your work. 


For 40 years industry has preferred the 
“‘Right Gear For The Job’’ as made by 
The Cincinnati Gear Co. Dependable, ac- 
curate and step by step tested, Cincinnati 
Gears should be demanded for your job. 


From to 6’... from any materials... 
in any quantity ... a special design or 
standard units, this is the story of Cin- 
cinnati Gears. We would like to work 
with you on your gear problems... . for full 
time performance, 


CINCINNATI GEAR COMPANY. 


“Gears... Good Gears 


ALL TYPES OF GEARS 
Any Material 


Any Quantity 
Any Size 


BRAUN 
GEAR COMPANY 


1692-1608 ATLANTIC AVE. 
BROOKLYN, Y. 


OVER A 
QUARTER CENTURY 
MAKING GEARS 


GANSCHOW GEARS 


FOR SIXTY YEARS 


REDUCERS—Worm 


ALL TYPES OF CUT GEARS 
GANSCHOW GEAR CO., 1015 W. Washington, CHICAGO 


CUT GEARS 


All Types and Sizes 


Baldwin Roller Chain and Sprockets 


Heat Treated Alloy Steel Gears to 
Customer's Specifications 


Special Gears and Special Gear Units 


PITTSBURGH GEAR & MACHINE CO. 
27th and Smallman Sts., Pittsburgh, Pa. 


For Good Gears — QUICK! 


ATLANTIC 


Call Atlantic for quick service 
on any gear job... repair 
work, specially cut gears, or 
standard gears from our exten- 
sive stock of over 2000 types 
and sizes always ready for 
shipment. 


‘Write for useful pocket catalog. 


ATLANTIC 
GEAR WORKS, Inc. 


202 Lafayette St., New York. 
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New Design — New Features — New Advantages 
THE LATEST IN 


GEAR HOBBING MACHINES 


NEWARK GEAR CUTTING MACHINE CO. 


69 Prospect Street, NEWARK, NEW JERSEY 


GK AR —ALL MAKES... 


Special and Standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears —_ or Accuracy 
Quality and orkmanship 


NEW JERSEY GEAR & MFG. CO. 


406 Stanton St. Newark, N. J. 
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Perkins efficiency—Perkins accurate manufacturing and testing 
methods—keep costs low in equipping your product for noiseless, 
trouble-free operation. In such varied applications as machine 


tools, household equipment, precision instruments and business 
Custom-Cut machines, Perkins Worms and Worm Gears are earning for their 
users a reputation for dependability, accuracy and freedom from 
service costs. 


PERKINS MACHINE 


& GEAR CO. 
L110 Cireuit Ave. 
SPRINGFIELD. MASS. 


ein and rechecked during their man- 
ufacture and before they leave our plant, Stahl 
Gears must measure up to our exacting stand- 
ards of structure, tooth form and accuracy. And 
when you put them in service they will measure 
up to your toughest standards of performance 
and long, trouble-free service. Write, ‘phone or 
wire for quotations on your gear needs. 


Westinghouse El 


EAST PITTSBURGH, PA. 


Westinghouse 
Geared Drives 
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THE STAHL GEAR AND MACHINE CO. 
3901 HAMILTON AVENUE / CLEVELAND, ON» 
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“pp are three views of Jones Herringbone 
Reducer units that were built to meet spe- 
cial requirements and unusual service condi- 
tions. They are typical of many modifications 
that have been made of Jones Herringbone 
Worm and Spur Gear Reducer units for a wide 
variety of industrial applications. 
Along with your requirements for standard 
drives the Jones organization offers a broad 
service on special drive units. 


@A neamelive coaling station equipped with a Jones skip 
hoist unit. These skip hoists are built as complete units 
by the Jones organization. 


@ This hydraulic dredge has Jones Herringbone Reducers 
for driving the cutter head shaft and the drums. 


double type Herringbone Reducer through V-Belts from a 
gas engine. 


Both standard and special ap- 
plications of Herringbone Re- 
ducers are covered in this 
Jones Catalog No. 70. Tech- 
nical information shows how 
to select reducers for all con- 
ditions of service in accord- 
ance with the A.G.M.A. recom- 
mended practice. 


We shall be pleased 
to send you a copy. 


W. A. JONES FOUNDRY & MACHINE CO. 
4409 Roosevelt Road, Chicago, Illinois 


HERRINGBONE—WORM—SPUR — GEAR SPEED REDUCERS 
CUT AND MOLDED TOOTH GEARS 
ANTI — FRICTION PILLOW 
FRICTION CLUTCHES 


@ V-BELT SHEAVES 
BLOCKS PULLEYS 
TRANSMISSION _APPLIANCES 
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ACCURACY—PRECISION 
All WATERBURY STEEL BALLS are of uniform hard- 
ness which extends to the center of each ball. Made 
of high carbon chrome alloy steel highly finished. 


WATERBURY 


STEEL BALLS 


HIGH CARBON CHROME ALLOY STEEL, BRONZE, MONEL 
METAL, STAINLESS STEEL BALLS, STANDARD OR 
SPECIAL SIZES. WRITE FOR COMPLETE INFORMATION. 
THE WATERBURY STEEL BALL CO., INC. 


Poughkeepsie, New York 
Factory: Waterbury, Conn. 


@ An oil field pumping unit driven by a special Jones 


TOLEDO 


Low in Cost Variable 

Ontrol of V-Be 
Convenient Size 


i in Provide up to 10 to 1 
F stio with Power Ratings 
No Belts to Shift from Fractional to 4 H.P. 


ears All Types Available Either 
Infinite Speed in C...aplete Assembly or 
Selection in Wheel Assembly Only. 
Stepless Speed 
Changes If you have a variable 
speed requirement it will 
pay you to investigate 
these devices. 


THE TOLEDO TIMER CO, street 


Write today for 
literature a 
quotations. 


TOLEDO, OHIO 
— omen Thrust Bearings 
STANDARD SIZES or 
SPECIAL DESIGN to 
your specifications. 
Send sketch or sample 
for quotation—without 
obligation. 


Any Quantity—One Bearing or Many. Catalog Upon Request. 


FLEXIBLE COUPLING 


REAL PROTECTION 


Use the L-R Type H wherever pat strength, 
efficiency, and long life are required. Made of 
electric steel. New type has collar holding free- 
floating load cushions. Many sizes and types. 
Special couplings engineered to your require- 
ments. Write for complete catalog. 


LOVEJOY FLEXIBLE COUPLING CO. 


TYPE H 


5021 WEST LAKE STREET HICAGO, ILLINOIS 
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BROWN & SHARPE PUMPS 


OVER-RUNNING CLUTCH 


A “free-wheeling” clutch of simple design. 
“Standard Equipment’’ for: Automatic dual 
drive operation of any equipment with any 
type of prime movers x Automatic operation of 
2-speed drive x As a rachet permitting infi- 
nite adjustment * As an automatic backstop. 


WRITE TODAY 
: LLI A R D TolearnhowHilliard 
CORPORATION 


willadaptthis clutch 
to YOUR needs. 
| ELMIRA. N. Y. 


Address: Dept. M-8. 
SINGLE REVOLUTION—FRICTION—SLIP—CENTRIFUGAL 
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with ROLLWAY PUMPS 
on the Job! 


Today—lubrication MUST not fail— 
it's too vital a factor—production must 
go on without interruption. 
Rollway Pumps are demonstrating their 
reliability in performance in the leading 
plants of the country—on high production 
work where positive lubrication must be insured. 
The motion of Rollway Pumps is rolling—no gears 
to jam on foreign matter—operate efficiently at 
capacity when driven at low speeds—they 
develop high vacuum and may be set con- 
siderably above surface of liquid being 
pumped without danger of loss of prime. 
Send for Special Engineering Manval 


ENGINEERING AND 
MANUFACTURING CO. 


19641 JOHN R STREET 
DETROIT e MICHIGAN 


don’t know where your next square inch of floor 

space is coming from — Viking may be able to 

help. 

Simple and compact in design, Viking Rotary 
Pumps can be quickly and neatly installed in less 
space without crowding ... there are no space- 
wasting features . . . no complicated piping or in- 
stallation requirements. The space you save with 
a complete Viking installation can be profitably 
used for storage, extra work room, added machinery. 

Bulletin 1100-32 lists complete dimensional speci- 
fications ... send for your copy today. 


Il: you’re hemmed in from all sides .. . if you 
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WALKER AC PORTABLE 
DEMAGNETIZER 


Illustrated is the Plain Type 
to meet every requirement big 
over a large variety of fe 
work. Demagnetization is es 
complete and takes very 
little time. Also available 
\ with Pistol Grip switch for 
“work of greater thickness. 

a Bulletin K7 fully de- 
scribes complete line of 


Walker Demagnetizers 
—AC and DC. 


O. S. WALKER 


COMPANY, lnc. 


WORCESTER, 
MASS. 


PRODUCTION TOOLS 


ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 


THE GAMMONS-HOAGLUND CO., MANCHESTER, CONN. 


WHICH THESE 
dependable TUTHILL 
PUMPS MEET YOUR 
SPECIFIC 


WRITE FOR GENERAL 
PUMP CATALOG 


You can count on these Tuthill Pumps for long, economical service. 
Their dependable performance is proven by hundreds of thousands 
in the field. 


TUTHILL pump company 


943 EAST 95th STREET e CHICAGO ,ILL. 
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Quick 
Acting 


for 
Intermittent 
Coolant 
Delivery 


At the left is shown 
a Cleveland Tap- 
ping Machine 
equipped with the 
latest Ruthman com- 
bination Pump and 


Tank Units. 


The verticai packless con- 
struction of Gusher Coolant 
Pumps, with its fully sub- 
merged impeller, starts coolant 
flowing the split-second it's 


Outside needed — an especially valu- 
Mounted 
Type able feature on machines 
Model 


such as the Cleveland Tapper 
illustrated above. 


11022 


We can supply Gusher Pumps 
to meet any coolant requirement, 
from a small intermittent flow 
to a steady, 200-gallon-a-minute 
torrent. And every Gusher Pump 
is built with patented features 
that insure a flow of coolant that 
can be controlled to supply the 
exact amount for each job. 


Immersion 


Such versatility and wide range have 
made Gusher Coolant pumps the 
choice for equipping some of the 
world’s finest machine tools. eB 


THE RUTHMAN MACHINERY CO. 
1809-1823 Reading Road CINCINNATI, OHIO 


% Each GITS seal is designed to 
completely meet a specific temperature, 
speed and lubricant requirement—with 
the ultimate result and positive guar- 
antee of long dependable service and 
materially extended bearing life. Learn 
true seal economy—send your specifi- 
cations for GITS recommendations with- 
out obligations. 


G1iTs BROosS. MFG. Co. 
1858 S. Kilbourn Avenue Chicago 


for Catalog 
No. 58 


CULLMAN 
SPROCKETS 


OVER 45,000 
IN STOCK FOR 
ROLLER, BLOCK 
AND SILENT 
CHAINS 


Write for Sprocket 
Booklet 


CULLMAN WHEEL CO. 


1339 Altgeld St., CHICAGO, ILL. 
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NEW TIMES 
NEW IDEAS 


It takes more brains to make adver- 
tising and selling fit industry’s needs 
now. Some men we know are doing 
it well. If you want to learn to use 
advertising more effectively, plan to 
swap ideas with other wide-awake 
men at the 1941 three day N.I.A.A. 
Conference in September at the Royal 
York Hotel, Toronto, Canada. A new 
setting, a thousand executives, and 
speakers of international reputation. 


Make this note in your diary 


19" ANNUAL CONFERENCE 
TORONTO, CANADA SEPTEMBER 17,18,19 


NATIONAL INDUSTRIAL ADVERTISERS ASSOCIATION, INC. 


100 EAST OHIO STREET CHICAGO, ILLINOIS 
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“Jhor Speeds Up Marking Jobs! 


Without looking— merely by feeling their 
“thumb side” markings — you know when 
a Thor Stamp is in the correct position. 
This small feature speeds up marking 
time, insuring marks that are always 
right side up. And Thor heat-treated 
heads, deeply cut characters and carefully 
turned striking points result in uniform, 
clean-cut impressions. 


THE PITTSBURGH STAMP CO., 810 Canal St., 


Pittsburgh, Pa. 


FOR ACCURATE DRILLING 
‘YOU CAN'T BEAT UNIVERSAL 
‘DRILL BUSHINGS . 


Super-finished bore straight 
- ,0001 assures accuracy and unexcelled wearing © 
- qualities. Nickle steel lock screws provide extra — 

strength. Cadmium plated screws prevent rusting. 

Knurled head allows better grip. Black dome bm 


Patent No. 1,851 723 


Ss 


AIRGRIP BALL BEARING 
CYLINDERS 


Speed Chucking Equipment 


The operation of all types of Chucking Equipment can be 
profitably accelerated with Airgrip Ball Bearing Cylinders, 
accuracy promoted, and time formerly spent in adjusting, 
trueing, etc., saved for production. 

Adaptable also to many other types of work where air con- 
trol can be efficiently applied. Write us for aplication sug- 
gestions and quotations. 


OF 
ANKER-HOLTH MANUFACTURING COMPANY 
Port Huron, Mich. 


UNIVERSAL ENGINEERING CO. 


FRANKENMUTH MICHIGAN 


“Smoother than Grease” 


Since 1890 


Hollow Bored Forgings 
Lathe and Milling Machine Spindles 
Hydraulie Cylinders 


Let us have your inquiries on any requirements 
of Hollow Bored Forgings and Steel Shafts. 


AMERICAN HOLLOW BORING COMPANY 
1041 WEST 19th STREET, ERIE, PENNA. 


“ALIVE” 
RGUTO BEARING COS Centers They turn with the work 


MODERN MACHINE CORP., 323 Berry St., Brooklyn, N.Y. 
Wayne Junction. Philadelphia. Pa. 
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Precision Testing at Production Speeds ERRINGTON 
SPECIALLY DESIGNED TESTING MACHINES STAPLETON, STATEN ISLAND, N. Y. 


ASSURE UNIFORM HUNTER QUALITY 


MULTIPLE HEADS 


Fixed-Center 
Auto-Reverse 


Super-Sensitive Multiple 
| Fixed-Center Tapping Heads 
Multiple 


Drilling Heads 


HUNTER SPRINGS ARE 
‘ENGINEERED SPRINGS! 


Developed by our Research and Engineering organi- 
zations, new high speed machines solve the prob- 


All Parts 
Fully Enclosed 


lem of 100% production load-testing of springs at to Insure 

increased precision standards and at decreased cost. Pressure ADJUSTABLE 
Lubricatio 

Such equipment guarantees that Hunter quality ar . MULTIPLE 

—originating through superior engineering ability a ‘ 

and the best in production equipment operated by Rigid SPINDLE 

skilled and experienced spring makers—is main- Support of 

tained at all times. Adjustable DRILLING 

Spindles HEAD 


HUNTER PRESSED STEEL CO rennsvivania 


MADISON 
BORING 
BARS 


LUERS CUTTING-OFF BLADES 
| 


LESS TIME OUT 
FOR TOOL REGRINDS 


Because Madison Boring Bars 
have floating cutters that com- 
pensate for misalignment... 
because they never overheat or i } 
distort, cutting edges last long- bin. j 


M A D i S$ Oo N er. Use them for all holes from 
M . %” up. They'll produce holes SPEED PRODUCTION—CUT COSTS 
anufacturing Co. accurate to .00025” at less than 


Muskegon, Mich. cost to ream. ON AVIATION DEFENSE JOB 


This was a vital operation, running 24 hours a day on three 


Face While Boring shifts. Eight times a day the blades had to be sharpened— 
te the machines stopped. One machine alone used four 8” blades 
tached to Column Boring Bar, every seven days. 
and Drilling or Milling Machine 
spindles. Single point tool travels 
radially, from center outward or 
reverse, feeds automatically, and 
covers faces 6” to 30”. Write 


Luers blades were tried. They had to be sharpened only once 
every 24 hours. And only one inch off of one blade was used 
every seven days. 


Sor net Luers patented cutting-off blades and holders are saving time, 
era money, and materials, in addition to turning out more work 

ey, aterials, g work, 

MUMMERT-DIXON COMPANY because of the design that guarantees adequate side-clearance, 


HANOVER, PA. 


fo 


— ACCURACY OF THREADS —LOW CHASER cost 

rpose 

Chaser Die Heads, Threading Machiacs.” 


THE EASTERN MACHIN 
23-43 BARCLAY ST., gy 


Es A C. Behringer, 312 Commercial St., san 


back-clearance and free chip expansion. 


WRITE FOR LITERATURE 
Tell us the make and model of your automatic or hand 
screw machines. You’ll get illustrated literature and 
full information by return mail, covering application 
to your own equipment. 


Produced under license issued by 
John Milton Luers Patents Ine. 


LOS ANCEL 


Page 426 
July Machinery 
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RIVETT 


Cemonstrate true 
spring temper any Rivett collet can be 

_ clamped in vise, each jaw distorted by — 
pressure or leverage and when mounted 

in spindle the hole will run perfectly true 
ORDER FROM STOCK —collets and 
draw-in attachments for all standard lathes, 
millers and grinders can be furnished from _ 
stock. Write for Bulletin 100B 


LATHE CGRINDER INC. 


BRICHTON BOSTON MASS. 
PIONEERS IN BENCH LATHE DEVELOPMENT 


—Alfred Herbert Ltd — 


Coventry, England 


OFFICES AND SHOWROOMS AT—LONDON, COVENTRY, GLAS- 
GOW, MANCHESTER, BIRMINGHAM, SHEFFIELD, BRISTOL, 
NEWCASTLE, CALCUTTA, BOMBAY, SYDNEY, MELBOURNE, 
OSAKA, TOKIO, BUENOS AIRES. Representing a number of lead- 
ing United States makers of machine tools and workshop equipment 
can undertake additional agencies. Resident representation in the 
—s States: R. A. Smith, c/o W. P. Neth Co., 44 Whitehall 8t., 
ew York. 


JIGS—DIES— FIXTURES 


That Make Production Faster,More Profitable 


Let us design and build cost-cutting, speed-promoting 
equipment to overcome your particular production 
problems. Write, without obligation, for details. 


THE COLUMBUS DIE, TOOL & MACHINE CO. Columbus, Ohio 


Patented COMTORPLUG Features 


assure positive gaging accuracy to fractions 
of .0001" even on work 
still in the chuck! 


Comtorplug, the patented internal 
expanding gage, is so automatical- 
ly accurate that work rigidly held 
in a chuck or jig can be gaged 
with positive accuracy. Unique 
features assure 2-point gaging 
with exact alignment and center- 
ing, regardless of user’s skill. 
Size is shown to fractions of .ooo1”, while inaccuracies such as 
out-of-round, front and back taper, bell mouth, etc., are instantly 
detected, 


Used by Operators and Inspectors on 

Hundreds of Ordnance, Airplane, 

Automotive and 
Industrial 
Projects 


Used by operators and_in- 
spectors, Comtorplugs give 
strict uniformity of results, 
independent of human varia- 
tion of judgment or feel. 
Not a passing re ading. Made 
for bores 44” to 7” diameter 
and larger. Extra long in- 
reaches available. 


REQUEST BULLETIN 27 


THE COMTOR CO. EST. 1928 


74 RUMFORD AVE., WALTHAM, MASS. 


JIG AND FIXTURE 
DESIGN 


A practical book with 326 pages of 
information on the design and con- 
struction of jigs and fixtures for drill- 
ing, boring, planing and milling. 
$3 per copy. Sent on approval. 


MACHINERY 
148 Lafayette St., New York 


ror MODERN 
METAL TOOLS 


TWIST DRILL 
& TOOL CO., Detroit, U.S.A. 


TWIST DRILLS ¢ REAMERS ¢ HOBS ¢ MILLING 
CUTTERS ¢ COUNTERBORES e SPECIAL TOOLS 


Tap and Die Division WINTER BROTHERS CO.,Wrentham, Mass. 
Factory Branches * San Francisco * New York © Chicago 
Philadelphia © Cleveland © Distributors in Principal Cities 
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COMMERCIAL TOOL HARDENING 
AND HEAT TREATING 


Strictly Modern Equipment, Backed by the Skill and 
Judgment of 30 Years Experience. Also, We Sell 
“Heat-Easy” Compound for Pack Hardening High 
Speed and High Carbon—High Chrome Steels. 


THE BENNETT METAL TREATING COMPANY, Elmwood, Conn. 


MADE TO YOUR SPECIFICATIONS AND° 


DELIVERED WITH UTMOST SPEED 


OHIO SHIM & GASKET CO., cuvavroca FALLS, 
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ANNOUNCING the accurate new 


UNIVERSAL CENTERING CHUCK... 


The new Univer- 
sal centering 
chuck converts a 
drill press into a 
centering ma- 
chine. Furnished 
with a set of bushings and 
collets for various size center 
drilling. Accurate and sturdy. 
Depth adjustment for centers. 
Write for catalog and prices. 


UNIVERSAL ENGINEERING CO. 


 FRANKENMUTH MICHIGA 


S. 


ARDNESS TESTER 


Most Practical and Useful Tester for 
NITRIDED SURFACES 


WILSON 


“MECHANICAL INSTRUMENT CO.. INC. 


Concord Avenue, N. Y. City 


HARDNESS TESTING 
Brinell — Shore — Scale 


Included in our improved Portable 
Scleroscope Model D-1. This efficient 
single scale tester registers Brinell- 
Shore values without damage to the 
work. The old standby during the 
First World War is ready to serve 
again. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT @ 
MANUFACTURING CO., INC. 


9025 Van Wyck Ave., JAMAICA, N. Y. 


LOVEJOY TOOL CO. inc. 


METAL CUTTING TOOLS 
INSERTED CUTTER TYPE 


TURNING, BORING and MILLING. 


DEPENDABLE ILLINOIS GAGES 


j Standard and Special — All Sizes 
pected GAGE CO., 3753 N. Kilbourn Ave., Chicago 


Just loosen this nut, and the 
faces drop right out. You 
can replace with babbitt, 
copper or rawhide in a few 
seconds 


SAVES TIME 


No time is lost when worn faces are to be re- * », 

placed in the BASA Hammer. Replacements 

are made as easily and quickly as in a safety ’ \ 

razor. The patented, fine-tool design of this 

hammer provides better balance, more effec- . \ 

tive blows, convenient adjustment of the faces, 

and longer life. 

Made in five sizes, with cadmium-plated special alloy-steel heads, 

finest quality Java water buffalo rawhide faces. Carried by leading 

are houses. Also EMPIRE* All-Rawhide Mallets for lighter 
wor 


TWEED & CO., Bronx Bivd. at 238 St., New York, N.Y. 


Replaceable ‘HAMMER 


Face 
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CLASSIFIED AND RE-SALE 


Rates for Advertisements — $6.50 Column Inch Each Insertion 


EMCO REBUILT MACHINE TOOLS 


RADIAL DRILLS 
3’ Mueller, gear box 
3’ American Sensitive, cone 
3’ Carlton Sensitive 
2%’ Avey Sensitive 
4’ Hammond Sensitive 
4’ Cincinnati Bickford, motor drive 
4’ Niles-Bement-Pond Semi-Universal, M.D. 
4’ Ryerson Plain, gear box 
5’ American Triple ees. gear box 
5’ Bickford Plain, D.C. ¥ 1D. 
5 Dreses Plain, gear box 
5°, 6° Niles-Bement-Pond Semi-Universal, 
5’, 6° Niles-Bement-Pond Semi-Univ., D.C. i 
5’ Prentice Plain, cone 
6’ Dresses Plain, gear box 
7’ Dreses Plain, gear box 
7’ Fosdick Plain, cone 


GEAR CUTTERS AND HOBBERS 
No. 61, 62, 645 Fellows Gear Shapers 
6—-18” Gleason Straight Tooth Bevel Gear 
Generators 
6” Cincinnati Hobber, M.D. 
No. 1 Lees-Bradner Gear Hobbers, M.D. 
No. 3-—26” Brown & Sharpe Cutter 
No, 3——26” Cincinnati Gear Cutter 
No. 3 Heavy Brown & Sharpe Gear Cutter 
No. 5A Lees-Bradner Gear Generators 
No. 6—60" and 6—72” Brown & Sharpe Gear 
Cutters 
Gleason Spiral Bevel Gear Rougher, S.P.D. 
Gleason Bevel Gear Tester, belt 
Cross Gear Tooth Rounder, belt > 
Rochester Gear Tooth Rounder, belt 
Schuchardt & Schutte Gear Tooth Rounder, belt 
No. 1 Whiton Full Universal Spur and Bevel 
Gear Cutter, belt 
AUTOMATICS 
%-%” Cleveland, Model B, belt 
4 spindle 7%” Cleveland, Model M, M.D. 
%” Cleveland, Model A, belt 
1%-1%” Cleveland, Model B, belt 
2” Cleveland, Model A, belt 
No. 5A, 6A Potter & Johnston Automatics, M.D. 
No. 6D Potter & Johnston Automatics, M.D. 
No. 23, 24 New Britain 4 spindle, chucking 


SHEET METAL MACHINERY 
No. 2 Southwark Rotary Shear, M.D., 
30” throat, 8 ga. 


PARTIAL LISTING ONLY. 


No. 34 Lennox Rotary Bevel Shear, cap. %”, be! 
Southwark Rotary Shear, cap. %”, has 36” hae 
Quickwork Circle Shear, 30” Tae’ han ga., belt 
McCabe Pneumatic Flanger, ‘es 
7’ Robinson Hand Brake, 18 g 
No. 22 Williams & White Ey .. Dente, M.D. 
8’ Niles-Bement-Pond Hand Flanger, %” cap. 
10’ Niles-Bement-Pond Hand Flanger, %” cap. 
N% 1 Nibbler, belt, cap. 3/16”, has 
throat 
2 Campbell Nibbler, M.D., cap. %”, has 
12” throat 
No. 10A Quickwork Double Seamer, belt 
oe Metal Wiring and Edging Machine, 


TAPPING MACHINES 


No. 1 Garvin Knee Type, belt 

No. 2 Garvin Automatic, belt 

No. 2 Garvin Automatic, M.D. 

No. 2x Garvin Automatic, M.D. 

No. 2X Garvin Automatic, belt 

Gaterman Oscillating Pneumatic, belt 

%” Rickert & Shaffer Vertical, belt 

No. 5 Webster & Perks 5 spindle Nut Tapper, 


belt 
6 spindle 1” Acme Semi-Automatic Nut Tapper, 
belt 


WELDERS 


200 ampere Lincoln, M.D. 

300 ampere Hobart, gasoline engine driven 
12” Winfield Spot. 20 KVA, cap. 1/16” 
Winfield Spot, 100 amperes, ‘47 KVA, 18” throat 
Thompson-Gibb Spot, 40 KVA, 21” throat 
Federal Spot, 25 KW, 30” throat 

300 ampere Lincoln, M.D. 

300 ampere General Electric, M.D. 


MISCELLANEOUS 


No. 5 Williams & White Bulldozer, belt 
Norton Running Balance Indicating Machine, 


M.D. 

Sprague Electric Dynamometer Laboratory Test, 
250 HP, 1500 RPM, 570 ampere, 250 volt, 
with control equipment 

No. 2 Cochran-Bly Filing Machine, belt 

No. 1 Fischer Oil Groover 

Production Polishing Machine, belt 

No. 11 Cochran-Bly Saw Sharpener, M.D. 

%” and 4” Shuster Wire Straighteners 


SEND US YOUR INQUIRIES. 


HE EASTERN MACHINERY 


1006 TENNESSEE AVENUE, CINCINNATI, OHIO 


PLANERS 


FOR EARLY 
DELIVERY 


We have the following new Liberty Double Housing 
Planers for delivery early this fall: 


42" x 42"x 12' . . 
48" x 48"x 14... 
48" x 48"x 16) . . 
48" x 48" x 18' . . 
.. 


These planers are 


Sept. 1941 
Nov. 1941 
Sept. 1941 
Dec. 1941 
Nov. 1941 


subject to prior sale. 


We also have the following used, rebuilt planers: 


36" x 36" x 10! Liberty Double Housing 
55" x 55" x 30! Betts Double Housing 
100" x 48" x 38! Liberty Convertible Open Side Planer 


LIBERTY PLANERS, Hamilton, Ohio 


CIMSCO 
Rebuilt Machine Tools 


LATHES 


14”x6’ Vernon Q.C., cone drive 

15”x8’ Cisco Q.C., cone drive 

18”x12’ Hamilton Q.C., cone drive 
21”x10’ LeBiond, cone 

24”x10’ Bradford, cone drive 

24”x12’ Boye & ‘Emmes Q.C., cone drive 
18”x8’ Monarch 3 §&.C.D., D.B.G. 
36”x16’ Boye & Emmes Q.C., cone drive 
60”x14’ Pittsburgh, cone drive, trip. grd. 
16”x8’ American, grd. hd. 8.P.D. 


RADIALS AND UPRIGHT DRILLS 


22’, 3’, 3%’, 6’ Cintl. Bick. 8.P.D. 

3, 4, 6 and 6’ American Triple Purpose, 8.P.D. 
3 Mueller Plain, 8.P.D. 

24” Cincinnati Bickford Plain, Tapping 


GEAR CUTTERS AND HOBBERS 


Nos. 1 and 3 Adams Farwell Gear Hobbers 
6” Gleason Bevel Gear Generators 

No. 2 and No. 3 Adams Farwell Hobbers 
No. 3—36”; No. 4—36” B&S 


BORING MILLS 


60” Gisholt Vertical Boring Mill, M.D. 
3%” Bar Niles Horizontal 
84” Pond, 2 heads 


SHAPERS AND PLANERS 
16”, 20” and 24” Gould & Eberhardt, high duty 
24” Kelley Shaper 
30”x30”x10’ Cincinnati, 1 head 
MILLING MACHINES 


No. 3B Brown & Sharpe Plain, S.P.D. 
No. 6 Whitney Hand Miller 
No. 1'/2 Cincinnati Universal, cone drive 


3’ Pratt & Whitney Surf. Grinder 
6x18, 12x36, 16x48 Landis 8/C 


MISCELLANEOUS 


3” Landis Bolt Cutter 

2” Landis Single spindle, cone drive 
22” Landis Bolt Cutter, Lead Screw 
1%” Cincinnati Automatic 


if machines you need are not listed above, send 
us your Inquiry. We have a very large stock. 


Cincinnati Machinery & Supply Co. 


217 E. Second St., Cincinnati, Ohio 


WANTED 


A new and rapidly expanding gage manu- 
facturing company, backed by a well known 
aircraft parts manufacturer, located in the 
midwest, has excellent opportunities for: 


PLUG GAGE LEADER— 


An experienced man capable of developing 
and running this division. 


THREAD GAGE LEADER— 
A man experienced in all methods of plug 
and ring manufacture to head this divi- 
sion. 


CARBOLOY GAGES— 
An experienced man to take complete 
charge of this department. 


This is a real ground floor opportunity to 
join a progressive, modern equipped organi- 
zation. We are seeking experienced men 
interested in bettering their present posi- 
tions. State age, experience, education and 
salary expected. Box No. 468, MACHINERY, 
148 Lafayette St., New York, N. Y. 
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CLASSIFIED AND RE-SALE SECTION 


Available for Immediate Delivery 


GISHOLT 
PRECISION 
BALANCING 
MACHINES 


Used for the Detection 
of Unbalance in 


ARMATURES FLYWHEELS 


Actual Photograph 


Cost, New ... $4150 CLUTCHES - PUMP IMPELLERS 

Our Price... . $975 CRANKSHAFTS 
LOUIS E. EMERMAN & CO. 
1761 Elston Ave. Chicago, IIl. 


HILL-CLARKE 
MOTOR DRIVEN GRINDERS 


SIZES IN STOCK: 


6 x 32 10-15 GAP x 24 14 x 36 16 x 50 18 x 96 21 x 96 
10 x 18 10 x 36 14 x 50 16 x 72 18-24 GAP x 96 
10 x 24 10 x 50 14 x 72 16 x 120 COVERED BY U. 8. PATENT NUMBERS 
10 x 72 008088 3130807 
HILL-CLARKE MACHINERY CO. 
648 WASHINGTON BLVD. CHICAGO, ILL. 
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CLASSIFIED AND 


RE-SALE SECTION 


REBUILT AND GUARANTEED MACHINES 


Boring Mills 
44” Baush Heavy Duty, M.D. 
42” NBP Standard, M.D. 
42” Colburn Heavy Duty, M.D. 
3” Fitchburg Knee Type Horizontal 
4%” Niles Knee Type Horizontal 


Planers 

72” Morton Portable 
42”x42”x16' Pond Motor Drive 
42”x42"x13'6" Pond Rev. Motor (3) 
42”x42"x12" Cincinnati Rev., M.D. (2) 
30”x30"x12’ Whitcomb Heavy Duty 

Gear Cutters 
60” Gould & Eberhardt 
72” Gould & Eberhardt 
Fellows Gear Shapers, No. 6, No. 62 
No. 12 Barber-Colman Gear Hobbers 


Millers 


No. 2 Van Norman Duplex 
No. 2 Cinc, Vertical M.D. 
No. 3 Cinc. Vertical M.D. 
No. C and No. C-2 Becker Vertical | 
No. 6—62” Becker Vertical | 
28” Cinc. Semi-Auto. Plain 
24” Cinc. Duplex 


Engine Lathes 


36”x27' Pond Two Carriages 
36”x27' Gleason 

20”x14’ Cisco Geared Head 
20”"x14’ Walcott Geared Head 
20"x14’ L. & Sh. High Speed Prod. 
18”x6’ Davis Belt or Motor Drive 


SPECIAL: 

2 — 9” Spindle Ingersoll Horizontal Facing 
and Slotting Millers. Each machine 
can be used separately or jointly 
on a common base or floor plate 
for Facing or Slotting both ends 
of the work simultaneously. Avail- 
able for immediate inspection. 


Note: We solicit rebuilding and 
modernization of your own machines. 


Tolerances and accuracy of our Rebuilt Machines unconditionally guaranteed | 


ATLANTIC MACHINERY CORPORATION 


149 BROADWAY, NEW YORK 


Tel. WOrth 2-0662 


Cable ATMACOR N. Y. 


BUSCH SULZER 


These machines are to be disposed of at a 
fraction of their original cost. They were 
purchased from the former Grigsby-Grunow 
Co. and are in practically new condition. 


I} so desired, these presses may be shipped on a TRIAL BASIS 


LOUIS E. EMERMAN & CoO. 


1761 ELSTON AVENUE 


CHICAGO, ILLINOIS 


TURRET LATHES 


2%x26” Cincinnati Acme, Bar and Chuck 
10” 2-spdl. Jones & Lamson, Steel Head 
34x36" Jones & Lamson 

No. 1B Foster 


SHAPERS—PLANERS 


24” Stockbridge 
30” Morton Draw Cut Shaper 


BORING MILLS 


51” Bullard Vertical 
2—-72” Bickford Verticals 
1—4” bar. Beaman & Smith Floor Type Horiz, 


MISCELLANEOUS 


No. 6—72”" Brown & Sharpe Gear Cutter 
No. B—16 Natco, Multiple, 34 spindles 
No. 1 Baker Keyseater 

4-spindle Leland Gifford Drill 

500 lb. Bradley Hammer 

8” Standard Pipe Machine, M.D. 

No. 4 Hilles & Jones Double Punch Shear 
22”x46"x12’ Putnam sliding head gap lathe 
2” Pratt & Whitney Spline Miller 

No. 21 S.A. Cochrane Bly Hi Speed Saw 
No. 178 Toledo Toggle Press 


WIGGLESWORTH MACHINERY COMPANY 
198 Bent St., Cambridge, Mass. 


QUALITY TOOLS 


AUTOMATICS. 114,” Cleveland 4 spindle 
BROACH. No. 3 Ollgear hydraulic 
DR LL, RADIAL. 4’ and &’ Western 


Gould & Eberhardt 
GRINDER. No. 2 Heim centerless 
GRINDER. 10”x24”, 10”x52”, 12”x36” 
Landis 
GRINDER. No. 75 Heald internal 
LATHE. 36”x22’ Schumacher Boye 
LATHE, TURRET. 24” Bullard vertical 
MILL, BORING. 60” Colburn 
PLANER. 36”x36"x16’ Cleveland openside 
PLANER. 56”x56"x16’ Gray, 4 heads 
PRESS. 1300 ton Cleveland straight side 
SHAPER. 36” and 48” Morton draw cut 


MILES MACHINERY CO. 
SAGINAW, MICH. 


BLISS No.4 TOGGLE DRAWING PRESS 


Tie Rod Construction 
1000 Machines in Stock — Investigate 


MOREY MACHINERY CO., Inc 


410 BROOME ST., NEW YORK 


FOR SALE 
GEAR OUTTERS, 30°x16" & 40"x12" G. & E. 


LATHE, Geared Heed, 27”x11' LeBlond 


LANG MACHINERY COMPANY 
28th St. & A.V. R.R. Pittsburgh, Pa. 


POSITION OFFERED 


and is a permanent one that offers splendid 


the Central States. Box 469, MACHINERY, 
148 Lafayette St., New York, N. Y. 
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GEAR HOBBERS. Nos. 12 HS and 18 H 


Mechanical Engineer, experienced in the ac 
tual designing of machines and dies. Must un- 
derstand the working of hot and cold metals. 
Please state training, experience, and all per- 
sonal qualifications in your response. Position 
is in our Research and Developing Department 


opportunity with growing Company, located in 


| | 
| 
a= — 
| 
iq 150-Ton DUO PRESS 
| 
pas 
| 
? 
: GEAR PLANERS, Bevel 54” Gleason, M.D. 
HORIZ. MILLS, 2'2”, 33%” and 5” bar 
GRINDER, Univ. No. 5 B&S, 20”x72” 
LATHE, Geared Head, 24x12’ American 


OSTERHOLM SURFACE GRINDER 


Grinding of motor block 
using power feed 


ACTUAL PHOTOGRAPH 


Table 25”x45”; Wheel 20” dia. x 114” wide; — 
Motor driven feed; Equipped with 10 H.P. motor Grinding of flat object 


This machine has seen very little use and is available for immediate delivery. 


LOUIS E. EMERMAN & CO. 
1761 Elston Ave. Chicago, Ill. 


The Language of the 
Mechanical Industries 


Drawing is the universal language of engineering practice, and a 
knowledge of this useful “language” is indispensable to any man who 
means to get on in the mechanical field. “‘“Mechanical Drawing’ gives 
you the whole subject simply, clearly, dependably. 


This book deals with the drawing of mechanisms and machine details, 
and covers comprehensively the making of different classes of draw- 
ings; their dimensioning, reading, and checking; numbering and filing 
systems; and general drafting-room practice. 


It is essential for students of mechanical drawing—whether in school 
or shop—to understand the purpose of drawings as applied to ma- 
chine and tool construction. This book stresses the necessity of mak- 
ing drawings that completely and clearly show what they are supposed 
6x9" to show, and explains the relation between drawing and designing. 


342 PAGES THE INDUSTRIAL PRESS, M-8/41 
175 Illustrations 148 Lafayette Street, New York City. 
Send me your book “Mechanical Drawing,’ for which | enclose $3. 
Price $3.00 I have the privilege of 5 days inspection. 
FREE INSPECTION 
> 
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For location of advertisements of manufacturers listed, see alphabetical index, pages 283-284 


ABRASIVE a AND PAPER 
Carborundum Co. ara Falls, N. Y. 
Clover Mfg. Co. Norte k, Conn 
Walls Sales Corp., 96 Dane St., New York. 
ABRASIVES, POLISHING 
Carborundum Co., Niagara Falls, N. Y. 
Norton Co., Worcester, Mass. 
ACCUMULATORS, HYDRAULIC 
Baldwin-Southwark Corp., Philadelphia, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Farquhar, A. B., York, Pa. 
Farre]-Birmingham Co., Inc., Buffalo, N. Y.. 

Ansonia, Conn. 


Morgan Engineering Co 
man Co., 


Watson-Sti 


Alliance, O. 
Roselle, N. J. 


AIR CONDITIONING EQUIPMENT 
York Ice Machinery Corp., York, Pa. 


AIR HOISTS 
See Hoists, Air. 


AIR TOOLS 


See Grinders, Pneumatic; Drills, Portable 


Pneumatic, etc. 


STANDARD DUTY 


Bearing ” Po nt! 


CYCLOPS 
Bearing 


HEAVY DUTY 
Bearing 


20th CEN NTURY 
Bearing 


AIRCRAFT 
Bearing 
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CAM FOLLOWER ROLLERS 


If you’re having trouble with rollers sticking on your 
cam operated mechanisms, you can overcome that diffi- 
culty with RBC anti-friction Cam Follower Rollers. They 
run on full complements of needle rollers and keep auto- 
matic machinery rolling without costly interruptions. 
These RBC Rollers reduce lag in production on printing 
presses, machine tools, textile machinery and similar 
equipment, carrying extremely heavy loads and needing 
but infrequent lubrication. They are made in a wide 


range of roller sizes from %” to 4”. 


TRENTON 


FRICTION 


ROLLER BEARING COMPANY 


of AMERICA 


. NEW JERSEY» 


ALLOY-STEELS 

Bethlehem Steel Co., Bethlehem, Pa. 
Carnegie-Illinois Steel_Corp. (U. 8. 
‘Steel 

arpenter Stee * in 
Ingezsoll Stee: Div. Corp., 


, & Son, Inc., 2558 W. 16th 


Vanadium Afloys Steel Co., Latrobe, P 
Wheelock, noe & Co., inc., Cambridge, Mass, 


ALLOYS, MAGNESIUM 
Dow Chemical Co., Midland, Mich. 


ALLOY—STEELS 

Allegheny Ludlum Steel Co Pittsburgh, Pa. 

Crucible Steel Co. of America, Chrysler Bldg., 
New York, N. Y. 

Jessop Steel Co., Washington, Pa. 


ARBOR PRESSES 
See Presses, Arbor. 


ARBORS AND 

Brown & Sharpe » 

Cleveland Twist Drill_Co.,’ Cleveland 

— Machine Specialties, Inc., 2112 8. 52nd Ave., 
Suicago. 

Davis Boris Tool Louis, Mo. 

Hanpjfin Mfg. Co. Kolmar Ave., Chicago, 

Jacobs Mfg. Co., ‘Hartford, Conn. 

Kempsmith Mch. Milwaukee, Wis. 

Morse Twist Drill &’ Machine Co., New Bedford, 


Mass 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., West Hartford, Conn. 
Scully-Jones & Go., 1903 S. Rockwell St., Chicago. 
Union Twist Drill’Co., Athol, Mass 


BABBITT 

<_< Chas, H., & Co., 120-B N. Clinton St., 

Buntin “Frases & Bronze Co., Toledo, O. 

Cramp Brass & Iron Foundries ~ Philadelphia, Pa, 

Johnson Bronze ., New Castle, 

at Joseph T., & Son, Inc., 2558 W. 16th 
Chicago. 

BALANCING EQUIPMENT 

Gisholt Machine Co., Madison, Wis. 

Norton Co., W orcester, Mass 

Sundstrand Mch. Tool Co., “Rockford, Ml. 

BALLS, BRASS, STEEL, ETC. 

Atlas, Ball Co., Philadelphia. 

Gwilljam Co., Brooklyn, 

S K F Industries, Inc., Philadelphia. 

Waterbury Steel Ball Go., Inc., Poughkeepsie, N. Y. 

BARS, BORING 

See Boring Bars. 

BARS, PHOSPHOR BRONZE 

Bunting Brass & Bronze Co., Toledo, O. 

Johnson Bronze Co., New Castle, Pa. 


BARS, STEEL 


Steel Corp., 


Carnegie-Illinois Steel Co., Pittsburgh. 

Carpenter Steel Co., Reading, Pa. 

Columbia Steel Co., San Francisco, Cal. 

rucible Steel Ny. of America, Chrysler Bldg., 
New Yor 

Firth-Sterling Steel Co., McKeesport, Pa. 

Monarch Steel Co, Indianapolis, Ind. 

Ryerson, Joseph T., & wp Inc., 2558 W. 16th 

Chicago. 

Tennessee Coal, Iron & R Co., Birmingham, Ala. 

Timken Roller’ Bearing Co. on, O. 

Union Drawn Steel Div., Massillon, O. 

Wheelock, Lovejoy & Co., Inc., Cambridge, Mass. 


BASES, MACHINERY, WELDED 
Mahon, R. C., Co., Detroit, Mich, 
BEARINGS, BABBITT 

Bunting Brass & Bronze Co., Toledo, O. 


Hill Acme Co., Clevelan 
Johnson Bronze Co., New Castle, Pa. 


BEARINGS, BALL 
Atlantic Geer Works, Inc., 124 Lafayette St., 


vew 

Rall & Roller Bearing Co., Danbury, Conn. 
Bantam Bearings Corp., South Ben - Ind. 
Bearings Co. of America, Lancaster, Pa, 
Boston Gear Works, Inc., No. Quincy, Mass. 
Fafnir Bearing Co., New Britain, Ct. 

Federal Bearin Co., Inc,, Poughkeepsie, N. Y. 
Gwilliam Co., 360 Furman St., Brooklyn, N. Y. 
Marlin-Rockwell Corp., Jamestown, A 

McGi]l Manufacturing Co., Valparaiso, Ind. 
Div. General Motors Corp., Bristol, 


Norma, ‘Hoffmann Bearings Corp., Stamford, Conn. 
Schatz Mfg. Co., Poughkeepsie Y. 

K_ F Industries, Inc., Philadelphia. 
Torrington Co., Torrington, Conn. 


BEARINGS, BRONZE AND SPECIAL ALLOY 
Besly, Chas. H., & Co., 120-B N. Clinton St., 


Chicago. 
Bunting Brass & Bronze Co., Toledo, oO. 
Haynes Stellite Co., Kokomo, nd 


Johnson Bronze Co., New Castle, Pa. 


BEARINGS, LINESHAFT 


Fafnir Bearing Co., New Britain, Ct. 
Hill Acme Co., Cleveland, O. 
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Allegheny Ludlum 8teel Corp., Pittsburgh, Pa. 
‘ — American Steel & Wire Co., Canton, O. 
SS Bethjehem Steel Co., Bethlehem. Pa. 
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Hyatt Bearings Div., General Motors Sales Corp., 
Harrison, 
Fdry. & Mch. Co., 4409 W. Roosevelt 


Roller a. Co. of pmeien,, Trenton, J. 

Shate Bearing Corp., 35 Jacker Die: Chicago, 
kee Industries, Inc., Philadelphia. 

Seandard Pressed Steel Co., Jenkintown, Pa. 


BEARINGS, NEEDLE 


Bantam Bearings Corp., South Bend, Ind. 
Norma-Hoffmann Bearings Corp., Stamford, Conn. 
Roller Bearing Co. of America, "Trenton, N. J 
Torrington Co., Torrington, Conn, 


BEARINGS, ROLLER 


Ball & Roller Bearing Co., Danbury, Conn. 

Bantam Bearings Corp., South Bend, Ind 

Bower Roller Bearing Detroit. 

Fafniy Bearing Co ew Britain, Ct. 

Gwiljam Co., 360 Furman St., Brooklyn, N. Y. 

Hyatt a Div., General Motors Sales Corp., 

Jones, W. Fdry. & Mch. Co., 4409 W. Roosevelt 
Road, chisag 0. 

McGill Manufacturing Co., Valparaiso, Ind. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

Roller Bearing Co, of America, Trenton, 'N. 

Shafer Bearing Corp., 35_E. Wacker Drive, Chicago. 
S K F Industries, Te, Philadelphia. 

Timken Roller Bearing Co., Canton, O. 


BEARINGS, SELF-LUBRICATING 
Arguto Oilless Bearing Co., Wayne Jct. 
sunting Brass & Bronze Co., Toledo, 6. 

Johnson Bronze Co,., New Castle, Pa. 


BEARINGS, TAPERED ROLLER 
Bantam Bearings Corp. Bend, Ind. 
Bower Roller Bearing Co., Detroit. 
Timken Roller Bearing Co., Canton, O. 


BEARINGS, THRUST 
Atlantic Gast Works, Inc., 124 Lafayette St., 


Ball & Roller Bearing Co., Danbury, 
Bantam Bearings Corp., South Bend, Ind. 
Bearings Co. of America, Lancaster, Pa. 

Boston Gear Works, Inc., No. Quincy, Mass, 

Bower Roller Bearing Co., Detroit. 

Bunting Brass & Bronze Co., Toledo, O. 

Fafniy Bearing Co., New Britain, Ct. 

General Electric Co., Schenectady, N. 

Gwilliam Co., Furman St., 
Hill Acme Co., Cleveland. ‘ 

Marlin-Rockwell Corp., Jamestown, N. Y. 

McGill Manufacturing Co., Valparaiso, Ind. 
Norma-Hoffmann Bearings Comp... Stamford, Conn. 
Shafer Bearing Corp., 35 E. Wacker Drive, Chicago. 
K F Industries, Pijiladeiphia, 

Timken Roller Bearing Co., Canton, O 


BELT SHIFTERS 

IeBlond, R. K., Mch. Tool 
Ready Tool Co., Bridgeport, Co 

Standard Pressed Steel Co., Jenkintown, Pa. 


BENCHES, WORK, AND BENCH LEGS 

Baumbach, E, A., Mfg. Co., 1810 §S. Kilbourn Ave., 
Chicago. 

Hill Acme Co., Cleveland, O. 

Standard Pressed Steel Co., Jenkintown, Pa. 


BENDING MACHINES, ANGLE IRON 


Consolidated Mch. Tool Com, Rochester, N. Y. 
Hannjfin Mfg. Co., 621 8. Kolmar Ave., Chicago. 


BENDING MACHINES, HYDRAULIC 


Bethlehem Steel Co., Bethlehem, Pa. 
Farquhar, A. B., Co., Ltd., York, Pa. 
Hannifin. "Mfg. Co., 631 S. Kolmar Ave., 
Morgan Engineering Co., Alliance, O. 
Watson- Stillman Co., Roselle, N. ‘J. 


BENDING heey PIPE 
Farquhar, Co., Ltd., Pa. 
Watson- ‘Co., Roselle, N. J. 


BLAST CLEANING EQUIPMENT 


Pangborn Corp.. Hagerstown, Md. 
Prodyction Machine Co., Greenfield, Mass 


(OILLESS) 
Philadelphia. 


Conn. 


Chicago. 


Walls Sales Corp., 96 Warren St., New York. 
BLOCKS, CHAIN—See Hoists, etc. 
BLOWERS 

Canedy-Otto Mtg. Co Chicago Heights, Tl. 
Ingersoll-Rand . 11. Bro way, New Yo 


rk. 
Westinghouse Electric & Mfg. Co., E. Pittsburgh, Pa. 
BLUEPRINT MACHINERY AND ACCESSORIES 
Paragon-Revolute Corp., Rochester, N. Y. 


BOILER TUBES 
Bethlehem Bethlehem, Pa. 


National Tube (U. 8. Steel’ Corp. Div.), 
fos 
yerson, Joseph T., & Son, Inc., 2558 W. 16th 


icago. 
Timken Roller Bearing Co., Canton, O. 


BOLT AND NUT 
Mch ne., Waynesboro, Pa. 
mm Tool Works, Rochester. N. Y. 
"Brita in- Gridley Machine Div. New Britain 
Machine Co., New Britain, Conn. 
Oster Manufacturing, Cleveland, oO. 
Waterbury Farrel Fdry Mch. Co., Waterbury, Ct. 


BOLTS AND NUTS 


Bethlehem Steel Co., Bethlehem, Pa, 
National Acme Co., Cleveland. 


BOOKS, TECHNICAL 
Industrial Press, 


148 Lafayette St., New York. 


BORING AND DRILLING MACHINES, VERTICAL 
barnes Drill Co., Rockford, Ill. 

Barnes. W. F., & John, Co., Rockford, Ill. 

Bullard Company, Bridgeport, Conn. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 
Foote-Burt Co., Cleveland. 
Gorton Machine Co., Racine, Wis. 

Jones Machine Tool Works, Inc., Philadelphia, Pa. 
Moline Tool Co., Moline, Il. 

National Acme Co., Cleveland. 

Root, B. M., Co., York, Pa. 

Sellers, Wm., & Co., Inc., Philadelphia. 


BORING AND TURNING MILLS, VERTICAL 
Bullard Company. Bridgeport, 
Cincinnati Planer Co., Cincinn 
Jones Machine Tool Works, Inc., atl hiladelphia, Pa. 
Sellers, Wm., & Co., Inc., Philadelphia. 


BORING BARS 
Bros. Tool Co., 
Chijcage 


Bullard Company, 


313 N, 
Bridgeport, Conn. 


Francisco Ave., 


Carbolo 
davis 


Co., Inc., Detroit. 

oring Div., St. Louis, Mo. 
Ex-Cell-O Detroit. 

Tool Co., Detroit. 

Gisholt Machine Co., Madison, Wis. 
Madison Mfg. Co., “Muskegon 


McC rosky Tool Corp., 
Ready Tool Co., Bridgeport, k 
Scully-Jones & Co., 1403 8. Flock well St., Chicago. 
Warner BSwesey Co... 
Williams, 225 Latayette St., 

New Hy 


BORING, DRILLING AND MILLING MACHINES, 
HORIZONTAL 


Barnes, W. F., & John, Co., Rockford, Ill. 
Espen-Lucas Machine Works, Philadelphia. 
Gic dings & Lewis Machine Tool Co., Fond du Lac, 


Jones Machine Tool Works, Inc., Philadelphia, Pa. 
Lucas Mch. Tool Co., Cleveland. 

Moline Tool Co., Moline, Ill. 

Ohig Machine vom Co., Kenton, O, 

Sellers, Wm., Inc., Philadelphia. 

Universal Boring kis Co., Hudson, Mass. 


41 25" 


McCROSKY 


McCROSKY TOOLS 


@ McCrosky SUPER Adjustable Reamers. 

@ McCrosky Adjustable Block Boring Bars. 
@ McCrosky JACK-LOCK Milling Cutters. 

@ McCrosky WIZARD Quick-Change Chucks. 
@ McCrosky Turret Tool Posts. 

@ McCrosky Tools Engineered to the Job. 


HECK your reference files and make sure you have 
descriptive bulletins on the McCrosky units that 


apply to your production. 


MCCROSKYY TOOL CORPORATION 


1340-70 MAIN STREET. 


COST CUTTIN 


MEADVILLE, PENNA. 


TOOLS 
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BORING HEADS BORING TOOLS 
Davis Boring Tool Div., St. Louis, Mo. Armstrong Srothers Tool Co., 313 N. Francisco 
Ex-Cel]-O Corp., Detroit. A Ave., Chicago, 
G sairing Tool Co,, Detroit. ( arboloy Co., Inc., Detroit. ; 

McCrosky Too! Corp., Meadville, Pa. Davis Boring Tool Div.. St. Louis, Mo. 


Corp., Detroit 
lirth-Sterling Steel Co., McKeesport, Pa. 


Gairing Tool Co., Detroit. 
BORING HEADS, OFFSET Gisholt, Meh, Madison, Wis. 
Gairing Tool Co., Detroit Haynes Stellite Co., Kokomo, Ind. , 
Rickert-Shafer Co., Erie, Va Jones & Lamson Mch. Co., Springfield, Vt. 
MecCrosky oo) Corp., Mead iville, Pa 


MeKenna Metals Co., Latrobe, Pa 
BORING MACHINES, DIAMOND AND CARBIDE Mory Twist Drill & Meh. Co. New Zedford, Mass. 
TOOL Ready Tool Co., Bridgeport, Conn. 
Ex-Cell-O Corporation, Detroit. Union Twist Drill Co., Athol Mass 
Heald Machine Co., W orcester, Mass, amet Comp. No. Chicago, Jl. 
Stokerunit Corp., Milwaukee, is. Warner & Swasey (o.. Cleveland 
Williams, J. H., & Co., 225 Lafayette St., 


sew Yo 
BORING MACHINES, JIG New ‘Tor, 


Cincinnati Bickford Tool Co., Oakley, Cincinnati. 
Gisareman Men, Tool Co. Green Bay. Wis. BRAKES, PRESS AND BENDING 


Maaohinery Mfg. Co., Los Angeles, Calif. Cincinnati Shaper Co., Cincinnati, | 
Reed-Prentice Corp., Worcester, Mass. Ferracute Machine Co., Bridgeton, N. J. 
Pratt & Whitney Co., West Hartford, Conn. Schatz Mfg. Co., Poughkeepsie, i ae 2 


Scully-Jones & Co 1903 S. Reekwell St., Chicago. 


SPEED CASE 


"A LOW CARBON OPEN HEARTH PRODUCT 


it machines like Bessemer, 
carburizes like SAE X1020 or X1314, 
has physicals like X1020-X1314 and 
exceptional ductility it will replace | 
these grades you stock. ; 


2. INCREASED PRODUCTION 


40% to 80% Over SAE X1020-X1314, etc. 


3. MACHINABILITY 


Machines as fast as SAE X1112 


4. CARBURIZING 


-Carburizes like SAE X1020 


6. UNUSUAL DUCTILITY 
180° Bend (Cold Drawn-1" Rd) 


- $3: 


Licensor 


MONARCH STEEL COMPANY 


HAMMOND INDIANAPOLIS CHICAGO 
PECKOVER’S LTD., Toronto, Canadian Distributor 


Licensee for Fostern States 


THE FITZSIMONS COMPANY 


YOUNGSTOWN, OHIO 


MANUFACTURERS OF COLD FINIS CARBON AND ALLOY STEEL BARS 
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Steelweld Mchry. Div. of Cleveland Crane & Engrg 
Co,. Cleveland. 
Watson-Stilman Co., Roselle, N. J. 


BROACHES 

Amerjean Broach & Mech. Co., Ann Arbor, Mich. 
Carbgjoy Co., Inc., Detroit. 

Iix-Cell-O Corporation, Detroit. 

Firth-Sterling Steel Co. McKeesport, Pa. 
Illinois Tool Wks., 2501 N. Keeler Ave., Chicago 
lapointe Machine Tool Co., Hudson, Mass. 
National Broach & Mech. Co., Detroit, Mich. 


BROACHING MACHINES 

American Broach & Mch. Co., Ann Arbor, Mich. 
Cincinnati Milling Mch, Co., Oakley, Cincinnati. 
Consolidated Mch. Tool Corp., Rochester, N. 
Foote-Burt Co., Cleveland. 

Lapointe Machine Tool Co., Hudson, Mass. 
National Broach & Mech. Co., Detroit, Mich. 


BRONZE 
sunting Brass & Bronze Co., Toledo 


oO. 
Cramp Brass & Iron Foundries Co., Philadelphia, Pa. 
Johnson Bronze Co., New Castle, Pa 


BUFFERS 

Black & Decker Mfg. Co., Towson, Md. 
(Portable Electric). 

Delta Mfg. Co., Milwaukee, Wis. 

Gardner Mfg. Co., Beloit, Wis. 

Production Machine Co., Greenfield, Mass. 

Rotor ‘Yool Co., Cleveland, O. 

Stow Mfg. Co., "Binghamton, N. Y. (Flexible Shaft). 

United States’ Electrical Tool Cincinnati. 

Van Dorn Electric Tools, Towson, Md. 
(Portable Electric). 


BUFFERS (FLEXIBLE SHAFT) 
Stow Mfg. Co., Binghamton, N. Y. 


BULLDOZERS 

Baldwin-Southwark Comp. Philadelphia, Pa. 
Hanypifin Mfg. Co., 621 8, Kolmar Ave., Chicago. 
Schatz Mfg. Co., Poughkeepsie, Be 
Watson-Stillman Co., Roselle, N. J. 


BURNISHING MACHINERY 
Baird Machine Co., Bridgeport, Conn, 


BUSHINGS, BRASS, BRONZE, ETC. 
Boston Gear Works, Inc., No. Quincy, Mass. 
sunting Brass & Bronze Co., Toledo, 
Haynes Stellite Co., Kokomo, Ind. 

Johnson Bronze Co., New Castle, Pa. 


BUSHINGS, HARDENED 

Baumbach, E. A., Mfg. Co., 1810 8S, Kilbourn 
ve., Chicago. 

Danly Machine Specialties, Inc., 2112 S. 52nd 
Ave., Chicago. 

Leland-Gifford Co. » Worcester, Mass. 

U. S. Tool Company. Inc., Ampere, N. J. 


BUSHINGS, JIG 


Ex-Cell-O Corporation, Detroit. 
Universal Engineering Co., Frankenmuth, Mich. 


CABINETS, TOOL 


Armstrong Brothers Tool Co., 313 No. Francisco 
Ave., Chicago. 


CALIPERS 


Brown & Sharpe Mfg. Co., Providence. 
Starrett, L. 8., Co., Athol, Mass. 


CAM CUTTING MACHINES 


Frew Machine Co., Philadelphia. 
Pratt & Whitney Co., West Hartford, Conn. 


CAM MILLING AND GRINDING MACHINES 
Rowbottom Machine Co., Waterbury, Conn. 


CAMS 

Brown & Sharpe Mfg. Co., Providence (Screw 
Machines) 

Hartford ae Mehry. Co., Hartford, Conn, 

Kux-Lohner Machine (o., 2145 Lexington St.. 
Chicago. 

Rowbottom Machine Co., Waterbury, Conn. 


CARBIDE, ee. TITANIUM AND 
TUNGST 

Carboloy Detroit 

Firth- Sterling Steel Co., McKeesport, Pa. 

McKenna Metals Co., Latrobe, Va. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

Vascoloy-Ramet Corp., No. Chicago, Il, 


CASE-HARDENING 


Pittsburgh Gear & Machine Co., Pittsburgh, Pa. 
Williams, J. H., & Co., 225 Lafayette St., 
New York, N. Y. 


CASE-HARDENING FURNACES 
See Furnaces, Heat Treating. 


CASTINGS, BRASS, BRONZE AND ALUMINUM 

Bethlehem Steel Co., Bethlehem, Pa. (Brass & 
Bronze only). 

Bunting Brass & Bronze Co., Toledo, O. 

Cramp Brass & Iron Foundries Co., Philade Iphia, Pa. 


CASTINGS, DIE 

Madison-Kipp Corporation, Madison, Wis. 
Veeder-Root, Inc., Hartford, Conn. 
CASTINGS, GRAY IRON 


Bethlehem Steel Co., Bethlehem, Pa. 
Brewn & Sharpe Mfg. Co., Providence. 
Covel Mfg. Co., Benton Harbor, Mich. 
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CASTINGS, STEEL, ALLOY, ETC. 
Allegheny Ludlum Steel Corp., Pa. 
tethlehem Steel ae Bethlehem, 


Columbia Steel . Steel Corp. Div.), 
San Ca a 


Cramp Brass & Iron Foundries Co., Philadelphia, Pa. 


National-Erie Corp., 1521 Raspberry St., Erie, Pa. 


CEMENT, DISC GRINDING WHEEL 

Besly, Chas. H., & Co., 120-B N. Clinton St., 
Chicago. 

Carborundum Co., Niagara Falls, N. Y. 

Gardner Machine Co., Beloit, Wis. 

Walls Sales Corp., 96 Warren St., New York. 


CENTERING MACHINES 

Consolidated Mch, Tool Corp., Rochester, N. Y. 
Hanson-Whitney Machine Co., Hartford, Dr 
Jones & Lamson Mch,. Co., Springfield, 

Pra tt & Whitney a: West Hartford, aie. 
Sundstrand Mch. Tool Co., Rockford,’ Ml. 


CENTERS, LATHE 
Carboloy Co., Inc., Detect 


Firth- Sterling Steel Co. ree. Pa. 
McKenna Metals Co., alee a. 
Modern Machine Corp.. Brooklyn, N. 


Morse Twist Drill & Mch. Co., New Bedford, Mass. 


Ready Tool Co., Bridgeport, 


on 
Scully-Jones & Co., 1903 S. Rock wel! St., Chicago. 


Vascoloy-Ramet Corp., No. Chicago, 


CENTERS, PLANER AND MILLER 
Cincinnati Planer Co., Cincinnati. 


CHAIN BLOCKS 
See Hoists, Chain, etc. 


CHAIN DRIVES 
Morse Chain Co., Ithaca ; a 
Whitney Chain & Mfg. — Hartford, Conn. 


CHAINS, <a TRANSMISSION AND 
CONVEY 

Boston a aie Inc., No. Quincy, Mass. 

Philadelphia Gear Works, Philadelphia. 

Whitney Chain & Mfg. Co., Hartford, Conn. 


CHAMFERING MACHINES, GEAR TOOTH 
Bilgram Gear & Mch. Works, Philadelphia. 
Consolidated Mch, Tool Corp., Rochester, N. Y. 
Cross Gear & Machine Co., Detroit, Mich. 
Grant Mfg. & Mch. Co., Bridgeport, Conn. 
Lipe, W. C., Inc., Syracuse, N. Y. 

Schatz Mfg. Co., Poughkeepsie, N. Y. 


CHISELS AND CHISEL BLANKS, PNEUMATIC 
HAMMER 


American Swiss File & Tool Co., Elizabeth, N, J. 


Bethlghem Steel Co., Bethlehem, Pa. 


CHUCKING MACHINES 


Bardons & Oliver, Inc., Cleveland, O. 

Baird Machine Co., Bridgeport, Conn. 

Brown & Sharpe Mfg. Co., Providence. 

Bullard Company, Bridge Con 

Cleveland Mec Co. “Cleveland, 0. 

Gisholt Machine Co., Madison Wis. 

Goss & De Leeuw “Wich h. Co., New Britain, Conn. 

International Machine Tool ‘Corp. (Foster Div.), 
Elkhart, Ind. i 

Jones & Lamson Machine Co., Springfield, Vt. 

National Acme Co., Clevela nd. : 

New Britain-Gridley Machine Div., New Britain 
Machine Co.. New Britain, Conn. 

Potter & Johnston Mch. Co., Pawtucket, R. I. 

Sundstrand Mch. Tool Co., Rockford, M1). 

Warner & Swasey Co., Cleveland. 


CHUCKING MACHINES, MULTIPLE SPINDLE 


Goss & ~*~ Leeuw Mch. Co., New Britain, Conn. 

National Acme Co., Clev 

New Britain-Gr Gridley Machine Div., New Britain 
Machine Co., New Britain, Conn. 


CHUCKS, AIR-OPERATED 
Airgrip Chuck Div., Anker-Holth Mfg. Co., Port 


Huron, Mich. 
Hannifin Mfg. Co., 621 S. Kolmar Ave., Chicago. 


CHUCKS, COLLET OR SPLIT 
See Collets. 


CHUCKS, DIAPHRAGM 
Van Norman Mch. Tool Co., Springfield, Mass. 


CHUCKS, DRILL 

Cleveland Twist Drill Co., Cleveland. 
Tool Co., Brooklyn, N. Y. 
Jacobs Mfg. Co., Harttord. Conn. 
McCrosky Tool Corp., Meadville, Pa. 
Modern Tool Works, “Rochester, 


Morse Twist Drill & Mch. Co., New Bedford, Mass, 


National Twist Drill & Tool Co., Detroit. 
arenes Safety Chuck Co., 18 8S. Clinton St., 
Chicago. 


Senlly-Jones & Co., 1903 8S. Rockwell St., Chicago. 


CHUCKS, FULL FLOATING 

Errington. Mechanical Laboratory, 200 Broadway, 
ew York. 

Gisholt. Meh: Co., Madison, Wis. 

Scully-Jones & Co., 1903 S. Rockwell St., Chicago. 


CHUCKS, LATHE, ETC. 

Sullard Company, Bridgeport, Conn. 

Cushman Chuck Co., Hartford, Conn. 

Gisholt Mch. Co., Madison, Wis 

International Machine Tool Corp. (Foster Div.), 

3 Elkhart, Ind. ld. Vt 

ones & Lamson Mch. Co., Springfield, Vt. 

Rivatt Lathe & Grinder, Inc., Brighton. Boston, 
ass. 

Warner & Swasey Co., Cleveland. 


CHUCKS, MAGNETIC 


Arter Grinding Machine Co., Worcester, Mass. 
Brown & Sharpe Mfg. Co., Providence 


Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Walker, O. S., Co., Inc., Worcester, Mass. 


CHUCKS, QUICK CHANGE AND SAFETY 

Errington Mechanical Laboratory, 200 Broadway, 
New York. 

McCrosky Tool Corp., Meadville, Pa. 

Modern Tool Wks., Rochester, 2 

Safety Chuck Co., S. Clinton St., 


Chie: 
Scully- Jones & Co., 1903 S. Rockwell St., Chicago. 


CHUCKS, RING WHEEL 
Garduer Machine Co., Beloit, Wis. 


CHUCKS, TAPPING 

Barber-Colman Co., Rockford, 

Errington Mechanical Laboratory, 200 Broadway, 
New York. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Jacobs Mfg. Co., Hartford, Conn. 

McCrosky Tool Corp., Meadville, Pa. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago. 


Scully-Jones & Co., 1903 S. Rockwell St., Chicago. 


CLAMPS 

Armstrong Brothers Tool Co., 313 N. Francisco Ave., 
Chicago. 

Baumbach, E. A., Mfg. Co., 1810 8S. Kilbourn 
Ave.. Chicago. 

Besly, Chas. H., & Co., 120-B N. Clinton St., 
hicago. 

Brown & Sharpe Mfg. Co., Providence. 

Danly Mch. Specialties, Inc., 2112 So. 52nd Ave., 
Chicago. 

Starrett, L. 8., Co., Athol, 


Mass 
Williams, J. H., & Co., 225 Lafayette St., 
New York, 


CLEANERS, CHEMICAL, FOR METAL 

Bullard Co., Bullard-Dunn Process Div., Bridgeport, 
onn.,. 

Oakite Products Inc., 26 Thames St., New York. 


CLUTCHES 

Barnes Drill Co., Rockford, Il. 

Clearjng Mch, Corp., 6499 W. 65th St., Chicago. 
Fase Birmingham Co., Inc., Buffalo, N. ¥., and 
Ansonia, Conn. 


WHY 


@ American machine tool builders recognize that no ma- 
chine can be any better than the sum of its individual parts. 
That’s why instead of tying up men and machines on de- 


tails—such as clutches, for example—the machine tool 


builder buys from specialists .. . manufacturers who have 


devoted years to the making of one exclusive part. ‘Thus, 
engineering and production facilities are centralized on the 
building of the major unit and the finished machine repre- 


sents the combined genius and experience of several com- 


petent manufacturers. This not only assures a better ma- 


chine tool but it means faster production at a time when 


every man and machine hour must give its utmost. 


With machine tool production at an all time high and 


deliveries being made with unprecedented speed, it is sig- 
nificant that more than 90% of the nationally-known ma- 
chine tools are equipped with Twin Dise Clutches. ‘Twin 


Disc CLtutcu Company, 


1324 Racine Street, Racine, Wis. 


Illustrated: Model MT Du- 
pler Machine Toot Clutch. 
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Hill Acme Co., Cleveland, O. Cleveland Twist Drill . Cleveland. 
Hilliard Corp., N. Y. Mch. Co., Mad Wis. 
Jones, W. A., ‘Fary & Mot. Co., 4409 W. Roosevelt Hannjfin Mfg. Co., 621- 631 S. Kolmar Ave., 
Ro ad, Chic Chicago. 
Lipe, W. C. Syracuse, x. Hardinge Brothers, Inc., Elmira, 
Morse Chain’ Co., Ithaca, N. Jones & Lamson Mch. Co,, ¥t. 
Rockford Drilling Mch. Div.. Hécktord, In. Modern Tool Wks., Rochester, N. Y. 
Twin Dise Clutch Co., Racine, New Britain-Gridley Machine’ Div., New Britain 
Machine Co., New onn. 
> 0 
COATINGS, PROTECTIVE Pratt & Whitney Co.. West Earttord, 


Rivett Lathe & Srinder, Inc., 


Suess Co., Bullard-Dunn Process Div., Bridgeport, Scully-Jones & Co., 19 


Union Twist Drill ‘Co., Athol, Mass 


Bakebte Corp., 30 East 42nd St., New York. Universal Engineering Co., 


Frankenmuth, Mich. 


Warner & Swasey Co., Cleveland. 


COLLARS, SAFETY 


COMPARATORS, SCREW THREAD 
Hill Acme Co., Cleveland, O. : 
Jenkintown, Pa. Jones & Lamson Mch. Co., Springfield, Vt. 
COLLARS, SPACING, ETC. COMPOUNDS, CLEANING ; 
Scully-Jones & Co., 1903 S. Rockwell St., Chicago. Oakite Products, Inc., 26 Thames St., New York. 
COLLETS COMPOUNDS, CUTTING, GRINDING, METAL 
Ames, B. C., Co., Waltham, Mass. : QRAWING, — 
Brown & Sharpe Mfg. Co., Providence. Gulf Oil Corp., Pittsburgh, Pa. 


Brighton, Boston, Mass. 
03 S. Rockwell St., Chicago, 


-..- WITH A TRACER HEAD ON 
YOUR GORTON VERTICAL MILL 


Owners of Gorton Super-Speed Mills convert the 
plain miller into a double purpose machine— 
capable of making parts, as well as sinking dies, or 
doing other milling operations by adding a 
Gorton Duplicator Tracer Head. 


SIMPLE TO ATTACH — Within | to 2 hours, the du- 
plicating ‘Tracer Head may be added to any Gorton 
Mill built since 1935. Once attached, this head need 
never be removed. You are always ready to do 
either simple duplicating work or vertical milling, 
whichever is needed. 

With this head, even a comparatively inexperi- 
enced operator can duplicate parts quickly and 
accurately by utilizing the machine feed screws, 
with the Tracer as a guide. 


QUICK DELIVERY—Gorton Duplicator Tracer Heads 
a can be delivered within 45 days from 


receipt of order. 


FREE ENGINEERING 
SERVICE 


If you have any 
problem of duplica- 
tion, send us full 
data on the parts. 
Our engineering de- 
partment will be 
glad to study your 
jobs and make rec- 
omme ndations—no 
cost or obligation. 


GEORGE GORTON MACHINE CO. 


(1316 RACINE STREET, RACINE, WISCONSIN, U. S. A. 
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National Broach & Mch. oe Detroit, Mich, 


(Broaching and 
Oakite Products, Inc. hames St., New York. 
Shell Oil Co., Inc., York, St. Loui » 
n Francisco, 


Standard Oil Co. (Indiana), 910 S. Michigan Ave., 


c 
Oil Co., Ltd., 2727 So. Troy St., 
Sun Co., Philadelphia. 
Texas Co., 135 East 42nd St., New York. 
= Watér Associated Qil Co., 17 Battery Place, 
ew Yor 


COMPOUNDS, LAPPING 
Clover Mfg. Co., Norwalk, Conn, 


COMPOUNDS, RESIN OR MOLDING 


Bakelite Corp., 30 East 42nd St., New York. 
General Electric Co., Schenectady, N. Y. 


COMPRESSORS, AIR 
Ingersoll-Rand Co., 11 Broadway, New York. 


CONTRACT WORK 


Columbus Die, Tool & Mch. Co., Columbus, O. 
Diefendorf Gear Corp., Syracuse, ae A 
Ex-Cell-O Corp., Detroit. 
Hartford Special Mchry. Hartford, Conn. 

Hill Acme Co., Peas and, O. 

Langelier © ., Providence. 

LeBlond, <., Mch. ‘Tool Co., Cincinnati. 
Lees-Bradner Co., Cleveland. 

Modern Mch. oe 323 Berry pt. Brooklyn, N. Y. 
Munmynert-Dixon Co., Hanover, Pa 

National Acme Co., Cleveland. 

Tatt-Peirce Mfg. Co., Woonsocket, R. I 
Taylor-Shantz, Inc., Rochester, N. Y. _ 

U. S. Tool Company, Inc., Ampere, N. J. 


CONTROLLERS 


Allen-Bradley Co., Milwaukee, Wis. 
Clark Controller Co., Cleveland, O. 
General Electric Co., Schenectady, TF. 


CONVEYOR ROLLS, ROLLER BEARING 
Shafer Bearing Corp., 35 E. Wacker Drive, Chicago. 


COUNTERBORES 

Carboloy Co., Inc., Detr 

Twist Drill Cleveland. 

Ex-Cell-O Corporation, Detroit. 

Firth: Sterling Steel Co., McKeesport, Pa. 

Gairing Tool Co Detroit. 

Haynes Stellite yo Kokomo, Ind. 

McKenna Metals Co., Latrobe, Pa. 

Morse Twist Drill & Mch. Co.. New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit. 

Pratt & Whitney Co., West Hartford, Conn 
Scully-Jones & 1h03 Rockwell’ St., ‘Chicago. 


Starrett, L. S., Athol Mass. 
Union Twist Athol, Mass. 
COUNTERSHAFTS 


Hill Acme Co., Cleveland, O. 

Jones, W. A., Fd dry. & Mch. Co., 4409 W. Roosevelt 
Road, Chicago. 

LeBlond, R. fch. Tool Co., Cincinnati. 

Standard Co., Jenkintown, Pa 

Warner & Swasey Co., Cleveland. 


COUNTERSINKS 

E:x-Cell-O Corporation, Detroit. 

Gairing Tool Co., Detroit. 

Greentield Tap & Die Corp., Greenfield Maw, 
Morse Twist Drill & Mch. Co., New_Be .dford, Mass. 
National Twist Drill & Tool Co., Detroit. 
Scully-Jones & Co., 1903 S. Rockwell St., Chicago. 
Union Twist Drill Co., Athol, Mass. 


COUNTERS, REVOLUTION 

Brown & Sharpe Mfg. Co., Providence. 
Starrett, L. 8., Co. ‘Athol, Mass. 
Veeder-Root, Inc., Hartford, Conn, 


COUNTING DEVICES 


Starrett, L. S., Co., Athol, Mass, 
Veeder-Root, Inc., Hartford, Conn. 


COUPLINGS, FLEXIBLE 

Works, Inc., 200 Lafayette St., 
new 

Baldpr Electric Co., St. Louis, Mo. 

Boston. Gear Works, Inc., No. Quincy Mass. 

Farre)- Birmingham Go., Inc., Buffalo, N. Y., and 
Ansonia, Conn 

Hill Acme Co., Cleveland, O. 

Jones, W. A., Fdry. & Mch. Co., 4409 W. Roosevelt 
Road, Chicago 

Lovejoy Flexible. Coupling Co., 5021 W. Lake 
Chicago. 

Morse Chain Co., Ithaca, 

Philadelphia Gear Works N 

Whitney Chain & Mfg, Go., Hartford, Conn. 


COUPLINGS, SHAFT 

Roston Gear Works, Inc., No. Quincy, Mass. 
Hill Acme Co., Cleveland, O. 

Hilliard Corp., Elmira, N. 

Sellers, Wm., & Co., Inc., Philadelphia. 
Standard Pressed Steel Co., Jenkintown, Pa. 
CRANES, ELECTRIC TRAVELING 


Morgan Fegiscriog Co Co., Alliance, O. 
Shqgerd Niles Crane & Hoist Corp., Montour Falls, 


CRANES, HAND TRAVELING 
Shapers Niles Crane & Hoist Corp., Montour Falls, 


CRANES, LOCOMOTIVE 


Cullen-Friestedt Co., 1305 S. Kilbourn Ave., 
Chicago. 


CRANES, 
Canedy-Otto Mfg. 
Hill Acme Co., 


Heights, Il. 
and, O. 
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CUTTER GRINDERS 


See Machines, for Sharpening 
Cutters, Reamers, Hobs, etc. 


CUTTERS, GEAR 


Brown & Sharpe Mfg. Co., peociienan, 
Ex-Cell-O Detro 

Fellows Gear Shaper Co. Sprin eld, 
Tool Wks., 2501 eeler Chicago, 


(Gear 

Morse Twist itt & Mch. Co.. New Bedford, Mass. 

National Broach & Mch. Co., Detroit, Mich. 
(Gear 

National Twist Drill & Tool Co., Detroit. 

Pratt & Whitney Co., West Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 

Waltbam Mch. Wks., Walt tham, Mass, 


CUTTERS, MILLING 

Brown & Sha vidence. 

Columes Die, Tool & ed hiine Co., Columbus, O. 
Ex-Cell-O Corporation, Detroit. 

Firth- Steel Co., Pa. 

Gairing . Detroit. 

Gammons- Co., 
Gorton Machine Co., Racine, Wis. 

Haynes Stellite Co., Kokomo, 

Illinois Tool Wks., 2501 N. Keeler Ave., Cricago. 
Kearney & Trecker Corp., Milwaukee, Wis 
McCrosky Tool Corp., Meadville, Pa. 

McKenna Metals Co., Latrobe, Pa. 


N. Y. 
. Co., New Poet, Mass. 
Co., etroit 


Manchester, Conn. 


Pratt & Whitney Co. 
Reed-Prentice Corp., 
Scully-Jones & Co., 19 
Union Twist Drill Co., 
Vascoloy-Ramet 
Chain 

For Woodruff’ Keys). 


CUTTERS, RECONDITIONING 
See Tool Reconditioning. 


CUTTING COMPOUNDS 
See Compounds, Cutting, 


CUTTING-OFF MACHINES 

Avey Drilling Mch. Co., Cincinnati, O. 

Bardons & Oliver, Inc., Cleveland, O. 

Brown & Sharpe Mfg. Co., Providence. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Landis Mch. Co., Inc., Wa nesboro, Pa. 

Modern Mch. Tool Co., Jackson, Mich. ‘(Lathe Type 
for Tubing). 


CUTTING-OFF MACHINES, ABRASIVE WHEEL 


Armstrong Brothers Tool Co., 313 N. Francisco 
ve., Chicago. 

Covel Mfg. Co., Benton Harbor, Mich. 

Delta Mfg. Co., Milwaukee, Wis, 


CUTTING-OFF MACHINES, COLD SAW 
See Sawing Machines, Circular. 


CUTTING-OFF TOOLS 


8. 8t., 
0. nicago 
& Mig. Co., Hartfurd. Conn. 


Chicago. 


Grinding, etc. 


Armstrong Brothers Tool Co., 313 N. Francisco Ave., 
Chicago. 

Empire Tool Co., Detroit, R 

Firth-Sterling Steel Co.,' McKeesport, Pa, 

Haynes Stellite Co., Kokomo, Ind. 


Illinois Tool Wks., 2501 Keeler Ave., Chicago. 


Pratt & Whitney Co., West Hartford, Conn 
Ready Tool Co., Bridge eport, Conn. 
Williams. J. H., Co., 225 Lafayette St., 


New York, N. 


CUTTING-OFF TOOLS, CIRCULAR 
Brown & Sharpe Mfg. Co., Providence. 


CUTTING-OFF WHEELS, ABRASIVE 


Carborundum Co., Niagara Falls, N. Y. 
Norton Co., Worcester, Mass. 


CYLINDER BORING MACHINES 

Barnes Drill Co., Rockford, Il. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 
Ex-Cell-O Corp., Detroit. 

Moline Tool Co., Moline, Il. 

Sellers. Wm., & Co., Inc., Philadelphia. 


CYLINDERS, HYDRAULIC 
American Hollow Boring Co., Erie, Pa. 
Clearing Mch, Corp., 6499 W. 65th St., 
Denison Engineering Co., Columbus, 
Hanna Engineering Wks., 1765 Elston Ave. Chicago. 
Hannifin Mfg. €o., 621 8. Kolmar Ave., ‘Chiicago. 


CYLINDERS, PNEUMATIC 
Airgrip Chuck Div., Anker-Holth Mfg. Co., Port 


{uron, Mich. 
Clearing ‘Mch. Corp., 6499 W. 65th St., Chicago. 
Chicago. 


Hanna leastacering™ Wks., 1765 Elston Ave., 
Hannjfin Mfg. Co., 621 8. Kolmar Ave., “Chicago. 
DEALERS’ MACHINERY 


Besly. Chas. H., & Co., 120-B N. 
Cc licago. 


Gear Mch,. Co., 
Hill Clarke a. Co., 649 Washington Blvd., 


Chicago. 

tyerson, Joseph T., & Son, 2558 W. 16th 
St.. Chicago. 

Simmons Machine Tool Corp., Albany, N. Y. 

DEMAGNETIZERS 

Blanchard Mch. Co,., Cambridge, Mass. 

Heald Machine Co., Worcester, Mass, 

Walker, O. S., Co., Inc., Worcester, Mass. 


DESIGNERS, MACHINE AND TOOL 


Chicago. 


Clinton 8t., 


Inc., 


Ex-Cell-O Corp., Detroit. 
Hartford Special Mchry. Co., Hartford, Conn. 
Ruthman Mchry, Co., Cincinnati. 


DIAMONDS AND DIAMOND TOOLS 
Desmond-Stephan Mfg. Co., Urbana, O. 


DIE CASTING MACHINES 


Kux-Lohner Mch. Co., 2145 Lexington St., Chicago, 
Madison-Kipp Corp., Madison, Wis. 

Phoenix Machine Co. Cleveland, O. 

Reed-Prentice Corp., Worcester, Mass. 

DIE CASTINGS 

See Castings, Die. 

DIE CUSHIONS, PNEUMATIC 

Clearing Mch. Corp., 6499 W. 65th St., Chicago. 


DIE INSERTS, CARBIDE 
Co., Inc., Detroit. 
Firth-Sterling Steel Co. McKeesport, 


Pa. 
McKenna Metals Co., Latrobe, Pa. 


DIE MAKERS’ SUPPLIES 
Baumbach, E. A., Mfg. Co., 1810 8. Kilbourn Ave., 
Chicago. 


Danly Mch, 2112 S. 52nd Ave., 
U. §S. Tool Company, Inc., Ampere, N. J. 


DIE MAKING MACHINES 
Kearney & Trecker Corp. 
Oliver Instrument Co., 

DIE SETS, STANDARD 
Baumbach, E, A., Mfg. Co., 1810 S. Kilbourn Ave., 


Chicago 
ar 2112 S. 52nd Ave., 
Pratt, = Whitney Co., West Hartford, Conn. 


DIE SINKING MACHINES 
Cincinnati Milling Mch. Co. 
Gorton Mech, Co., Racine, Wis. 
Pratt & Whitney Co., West Hartford, 
Reed-Prentice Corp., Worcester, Mass, 


DIE SINKING PRESSES 


Laldwin-Southwark Corp. ., Philadelphia, Pa. 
Hydraulic Press ‘o., Mount Gilead, 
Kearney & Trecker Geen. , Milwaukee, Wis. 


Specialties, Inc., 


Milwaukee, 
Adrian, Mich. 


Wis. 


Meh, Specialties, Inc., 


Cincinnati. 


Conn, 


IT FILLS UP THESE BINS 
CIKE A WATERFALL 


ieing Machine users get amazingly 


igh production 


Motor stator and ro- 
tor laminations pro 
duced simultaneously 
from same strip otf 
silicon steel 


COMPLETE PER STROKE 


.022” 
produced 5 
complete per stroke 


at high speed, giv- 
ing 60,000 complet- 


FROM FLAT MATERIAL 


A variety of 
chine 


Eyelets of 
brass 


ma- 
gun belt links 
are produced com- 
plete one per stroke 
at rates as high as 
140 per minute. 


of stamped parts 


“In 6 months we made a year’s supply of 
stampings (about 12 parts) and in these 
6 months the machine paid for itself’. Users 


find that the Dieing Machine exceeds expecta- 
tions, doing the work of 5 to 10 conventional 
presses. 1 to 20 COMPLETED parts are 
produced at every stroke, at speeds up to 600 


strokes per minute. 

With high precision, too 
Stampings can be consistently held within 


.0002” limits, and the same exceptional preci- 
sion accounts for the 600 to 1200% die life 
increases that users enjoy. Taken all in all, 
stamping costs are cut 60% to 90% by this 
MODERN stamping machine! Capacities: 
10 tons to 300 tons. Request catalog 41. 


THE HENRY & WRIGHT MFG. CO. 


HARTFORD, CONN. 
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Landis Mch. Co., Inc., Waynesboro, Pa. 
Modern ‘Tool Works, Rochester, } 
See Stocks, Die. Morse Twist Drill & Mch. Co.; New Bedford, Mass. 
Murchey Mech. & Tool Co., Detroit. 
DIES, SHEET METAL, ETC. National Acme Co., 
ac 0 S. Kilt Ave., Oster Manufacturing, evelanc 
Columbus Die, Tool & Mech. Co. Compas, 0. Winter Bros. Co., Wrentham, Mass. 
Ferracute Machine Co., Brid eton, N. 
Modern Machine Corp., Brooklyn A - DIES. THREADING, OPENING 
Niagara Mech. & Tool Wks., Buffalo, N.Y. Brown & Sharpe Mfg, Co., Providence. 
Pioneer ns & Mfg. Co., Detroit, Mich. Eastern Mch, Screw Corp., New Haven, Conn, 
Ruthman Mery, Go., Cincinnati. Errington Mechanical Lab., 200 Broadway, 
Taft-Peirce Mfg. Co., &, New York. 


V & O Press Co... Geometric Tool Co., New Haven, Conn. 
Waltham Mch. Wks., Walthain, Mass. Jones & Lameon tich. Co., Speingeld, Vt. 
Landis Mch. Co., Inec., Waynesboro, 


Modgrn Tool Wks.. Rochester, N. 

THAEARING Mch, & ‘Tool Co., Detroit. 
Brown & Sharpe Mfg. Co., Providence. National Acme Co., Cleveland. 
Butterfield Div, Union Twist Drill Co., Derby Oster Manufacturing Cleveland, O. 

zine ickert-Shafer Co., Eri a. 
8. Mfg. Co., Rickert-Shafer Co., Erie, Pa 
Castern ch. Screw Corp., New aven ‘onn, 
Geometric Tool Co., New Haven, Conn. DIES, THREAD ROLLING \ 
Greentield Tap & Die Corp., (Gsreentield, Mass. Hanson-Whitney Mch. Co,, Hartford, Conn. 
Jones & Lamson Mch. Co., Springfield, Vt. Pratt & Whitney Co., West Hartford, Conn. 


STANDARD KENNAMETAL TOOLS 
LIKE THESE: 


STYLE 11 TOOL 


STYLE 6 TOOL STYLE 9 TOOL STYLE 19 TOOL 


Are Releasing Machine Tools 
For U. S. Armament Production 


How KENNAMETAL steel-cutting carbide tools release machines for 
the preparedness program is illustrated by the experience of a large 
concern machining steel gear blanks on three turret lathes. This manu- 
facturer also wished to do his share for National Defense by accepting 
a shell turning contract. By adopting KENNAMETAL steel - cutting 
carbide tools—both for the gear blanks and for the shell turning—he 
was able to get required production without adding to the congestion of 
the machine tool market. Because KENNAMETAL reduced machining 
time on the gear blanks from 26 minutes to 34% minutes, one machine 
was able to handle the work, while the other two machines were used 
for shell turning. 


In many other places, KENNAMETAL tools have released machines 
for essential armament production without decreasing production of the 
manufacturer’s regular line. If you are faced with a similar problem, it 
will pay you to investigate this modern steel-cutting carbide without delay. 


Standard and Modified Standard KENNAMETAL tools are now shipped within 10 days 
of receipt of order; standard blanks within 3 to 4 days. On unusually large orders, 
partial shipments are made within the above times. Send for free Catalog. 


CANADIAN AGENTS: Kennametal Tools and Mfg. Co., Ltd., 24 Dunbar Ave., Hamilton, Ont. 


FOREIGN REPRESENTATIVES: U.S. STEEL EXPORT CO 


Exclusive of Canada, Great Britain and Possessions) 


DISCS, ABRASIVE 

Besly, Chas. H., & Co., 120-B N. Clinton St., 
Chicago. 

Carborundum Co., Niagara Falls, N. Y. 

Gardner Mch. Co., Wis. 

Hanchett Mfg. This Rapids, Mich. 

Norton Co. fass. 

Walls Sales Corp., 96° Warren St., New York. 


DIVIDING HEADS 
See Index Centers. 


DOWEL PINS 


Allen Mfg. Co., Hartford, Conn. 

Baumbach, EF. Mfg. Co., 1810 S. Kilbourn 
ve., Chicago. 

Danly Mch. Specialties, Inc., 2112 S. 52nd Ave., 
Shicago. 

U. S. Tool Company, Inc., Ampere, N J. 


DRESSERS, GRINDING WHEEL 

American Swiss File & Tool Co., Elizabeth, N. J. 
Carboloy Co., Inc. 
Desmond-Stephan Mfg. Co., Urbana, O. 
Norton Co., Worcester, Mass. 


DRIFTS, DRILL 


Armstrong Bros. Tool Co., 313 N. Francisco Ave., 
Chicago. 


DRILL HEADS, MULTIPLE 

Barnes Drill Co., Rockford, IIL. 

Delta Mfg. Co., Milwaukee, Wis. 

Ettco Tvuol Co., Brooklyn, 

Errington Mechanical 200 Broadway, 
New York, 

Ex-Cell-O Corp., Detroit. 

Langelier Mfg. Co.. Providence. 

Moline Tool Co., Moline, Il. 

Root, B. M., Co., York, Pa. 


DRILL SOCKETS 

— Bros. Tool Co., 313 N. Francisco Ave., 
ica, 

Cleveland Twist Drill Co., Cleveland. 

Greentield Tap & Die Corp., Greenfield, Mass. 

Morse Twist Drill & Mch. Co., New Bedford, Mass. 

National Twist Drill & Tool Co., Detroit. 

Pratt & Writney Co., West Hartford, Conn. 

Scully-Jones & Co., 1903 S. Rockwell St., Chicago 

Union Twist Drill 'Co.. Athol, Mass. 


DRILL SPEEDERS 
Graham Mfg. Co., Inc., E. Greenwich, R. I. 


DRILL STANDS 


Cleveland Twist Drill Co., Clevelan 

Greenfield ~*~ & Die Corp., Greenfield, Mass. 
Morse Twist Drill*& Mch. Go., New Bedford. Mass. 
National Twist Drill & Tool Co., Detroit. 

Union Twist Dril Co., Athol, Mass. 

United States Electrical ‘Too! Co., Cincinnati. 


DRILLING MACHINES, AUTOMATIC 

Avey Drilling Mch. Co., Cincinnati, O. 

Barnes Drill Co., Rockford, Il. 

Barnes, W. F., & John, Co., Rockford, Ill. 
Bradford Machine Tool’ Co., Cincinnati, 0. 
sonsolidated Mch. Tool Corp., Rochester, N. Y. 
Mfg. & Mch. Co., Bridgeport, Conn. 
Kingsbury Moh. Tool Cor eene, N, 
Langelier Mfg. Co., Provi ence. 

Root, B. M., Co., York, Pa. 


DRILLING MACHINES, BENCH 

Ames, B. C., Co., Waltham, Mass. 

Atlas Press Co., Kalamazoo, Mich, 

Avey Drilling Mch. Co., nati, O. 

Canedy-Otto Mfg. Co., *Chicago Heights, Ill. 

Delta Mfg. Co., Milwaukee, Wis. 

Dumore Co., Racine, Wis. 

Elgin Tool Wks., Ine.. Berteau & Ravenswood 
Ave., Chicago. 

& | Hartford, Ct. 

Langelier Mfg. 

Leland-Gifford "Wore ester, Mass. 

Moline Tool Co., Moline, " 

Production Machine Co., Greenfield, Ma 

Joseph T., & Son. Inc., 2558. “W. 16th 


icago 
united States Electrical Tool Co., Cincinnati. 


DRILLING MACHINES, BOILER 

Cincinnati Bickford Tool Co., Oakley, Cincinnati 
Foote-Burt Co., Cleveland. 

Sellers, Wm., & Co., Inc., Philadelphia. 


DRILLING MACHINES, GANG 


Avey Drilling Mch. Co.. Cincinnati. oO. 

Barnes Drill Co., Rockford, Ml. 

Canedy-Otto Mfg. Co., Chicago Heights, Il. 
Cincinnati Bickford Tool Co., Oakley, Cincinnati. 
Cleereman Mch. Tool Co., Green Bay, Wis._ 
Consglidated Mch, Tool Corp. Rochester, N. Y. 
Delta Mfg. Co., Milwaukee 8, 

Foote-Burt_ Co., Cleveland. 

Langelier Mfg. Co., Providence. 

Leland-Gifford Co., Worcester, Mass. 

Moline Tool (o., Moline, M1. 

Production Machine Co., Greenfield, Mass. 

Root, B._M., Co., York, Pa. 

Sellers, Wn., & Co., Inc., Philadelphia. 


DRILLING DUPLEX 


Avey Mch. , Cincinnati 

Barnes, W. F., & in, Il. 
Bradford Tool Co.,’ Cincinnati, O. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Davis & Thompson Co., Milwaukee, Wis. 
Frew Machine Co., Philadelphia. : 
Kingsbury Mch. Tool Corp., Keene, N. H. 
Langelier Mfg. Co., Providence. 

Moline Tool Co., “Moline, Il. 

Murchey Mch. &' Tool Co., Detroit. 
Sundstrand Mch. Tool Co., Rockford, Il. 
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DRILLING MACHINES, MULTIPLE SPINDLE 
Avey Drilling Mch. Co., Cincinnati, O. 

Barnes Drill Co., Rockford. Ii. 
Barnes. W. F., & John, Co., Rockford, II. 


Saush Machine Tool Co., Springfield, Mass. 
Bradford Machine Tool Co., Cincinnati, O. 
Canedy-Otto. Mfg. Co., Chicago Heights, 


Cincinyati Bickford Tool Co., Oakley, Cincinnati. 
Cleereman Mch. Tool Co. Green Bay, Wis. 
Consolidated Mch. Tool Corp., Rochester, 4 
Delta Mfg. Co., a Wis. 

Foote-Burt Co., Cleveland 

Greenlee Bros. & Co. Roc kford, Ill. 


Henry & Wright Mfg. Co., Hartford, Ct. 
Kinggbury Mch. Tool C orp., Keene, N. H. 
Langelier Mfg. Co., Providence. 


Leland-Gifford Co. Mass, 


Moline Tool Co., Moline 

Pratt & Whitney Co., West Hartford, Conn. 
Production Mch. Co., Greenfield, Mass. 

Root, B. M., Co., York, Pa. 

Sellers, Wm., & Co., Inc., Philadelphia. 


DRILLING RADIAL 

American Tool Wks., Co., Cincinnati. 

Canedy-Otto Mfg. Co., Chicago Heights, Il. 
Carlton Machine Tool’ Co., Cincinnati. 

Cincinnati Bickford Tool Co., Oakley, Cincinnati. 
Gide ings & Lewis Machine Tool Co., Fond du Lac, 
Wm.. & Co., Inc., 


Sellers. Philadelphia. 


DRILLING MACHINES, RAIL 
See Drilling Machines, Gang. 


DRILLING MACHINES, SENSITIVE 
Atlas Press Co., Kalamazoo, Mich. 

Avey Drilling Mch. Co., Cincinnati 
Canedy-Otto Mfg. Co., Chicago Heats, Il. 
Delta Mfg. Co., Milwaukee, Wis, 

Foote-Burt Co., Cleveland. : 
Henry & Wright ate. Co., Hartford, Ct. 
Langelier Mfg. Co., Prov idence. 
Leland-Gifford Co.,_ Worcester, 
Moline Tool Co., Moline, Il. 
Pratt & Whitney Co., West Hartford, Conn. 


Mass. 


Production Mch. Co., Greenfield, Mass. 

Rivett Lathe & Grinder, Inc., Brighton, Boston, 
Mass. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St.. Chicago. 


DRILLING MACHINES, UPRIGHT 


Atlas Press Co., Kalamazoo, Mich. 

Barnes Drill Co., Rockford, Wl. 

Barnes, W. F.. & John, Co., Rasiterd, 

Cincinnati Bickford Tool Go., Oakley, 
Cleereman Mch. Tool Green Bay, Wis. 
Consolidated Mch. Tool Corp., Rochester, N. 

Delta Mfg. Co., Milwaukee, Wis. 
loote-Burt Co., Cleveland, 
Langelier Co., Providence. 
Leland-Gifford Co., Worcester, 
Moline Tool Co., Moline, 
Production Machine Co., 


Mass. 
‘Greenfield, Mas 


Joseph T., & Son, Inc., 3558" W. 16th 
St. Chicago. 
Sellers. Wm., Co., Inc., Philadelphia. 


DRILLING MACHINES, WALL RADIAL 
Canedy-Otto Mfg. Co., Chicago Heights, Ill. 
Cleveland Punch & Shear Works Co., Cleveland, O. 
Consplidated Mch. Tool Corp., Rochester, N. Y. 


DRILLS, CENTER 
Cleveland Twist Drill Co., 
Gairing Tool Co,., Detroit. 
Greentield Tap & Die Corp., 
Morse Twist Drill & Mch, Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit. 

Pratt & Whitney Co., West Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 

Warner & Swasey Co., Cleveland. 


Cleveland. 


Greenfield, Mass. 


DRILLS, CORE 

Carboloy Co., Inc., Detroit. 

Ex Cell-O Orp., ‘Detroit. 

Gairing Tool Co., Detroit. 

Haynes Stellite o., Kokomo, Ind 

Morse Twist Drill & Mch. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit. 
Scully-Jones & Co., 3. Rockwell St., 
Union Twist Drill Co., Mass. 
Vascoloy-Ramet Corp., No. Chicago. Ml. 


Chicago. 


DRILLS, PORTABLE ELECTRIC 
Black & Decker Mfg. Co., Towson, Md. 
Dumore Co,., Racine, Wis. 
Kyerson, Joseph T., & Son, Inc., 2558 W. 


St., Chicago. 
Electrical Tool Co., Cincinnati. 


United States 
Van Dorn Electric Tools, Towson, Md. 


16th 


ORILLS, PORTABLE PNEUMATIC 


Ingersoll-Rand Co., 11. Broadway, New York. 
Rotor Tool Co., Cleveland, O. 


DRILLS, RATCHET 
Arugirong ng Bros. Tool 


uc 
Cleveland “Twist Drill Co., Cleveland 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Morse I'wist Drill & Mech. Co., New Bedford, 
National Twist Drill & Tool Co., Detroit 
Pratt & Whitney Co., West Hartford, Conn, 
Union Twist Drill Co., Athol, Mass. 


Co., 313 N. Francisco Ave., 


Mass 


DRILLS, TWIST 
Carboloy €o.. Inc 
Cleve Twist 
Firth Sterli ny 
Greenfield Tap 
Morse Twist 
National 
Pratt «& 
Union 


Detroit. 
Drill Co., 
Steel Co., McKeesport, Pa. 
& Die Corp., Greenfield, Mass 
Drill & Mch. Co.. New Bedford, 
Twist Drill & Tool Co., Detroit 
Whitney Co., West Hartford, 
Twist Drill Co., Athol, Mass. 


Cleveland. 


Mass. 


Conn 


DRILLS, WIRE 


Greenfield Tap & Die Corp., Greenfield, Mass 
Morse Twist Drill & Mch. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit. 

Union Twist Drill Co., Athol, Mass. 

DRIVES, MOTORIZED BELT 

Cullman Wheel Co., 1339 Altgeld St., Chicago 


DUST CONTROL SYSTEMS 


American Air Filter Co., Inc., Louisville, Ky. 
Covel Mfg. Co., Benton Harbor, Mich 
Pangborn Corp., Hagerstown, Md 


ELECTRICAL EQUIPMENT 
Westinghouse Electric & Mfg. Co., E 


EMERY WHEELS 
See Grinding Wheels. 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel 


Pittsburgh, Pa. 


ENGRAVING MACHINES 
Gorton Machine Co., Racine. Wis 
United States Electrical Tool Co., 


EXTRACTORS, SCREW 


Cincinnati 


Greentield Tap & Die Corp., Greentield, Mass 
forse ‘Twist Drill & Meh, Co... New Bedford, Mass 
FACING MACHINE 

Iex-Cell-O Corp., Detroit. 


FANS, EXHAUST, ELECTRIC VENTILATING 
General Electric Co., Schenectady, N. Y. 
Wager Electrie Co., St. Louis, Mo 


FEEDS FOR PUNCH PRESSES, AUTOMATIC 


Cleveland Punch Works Cleveland. O 
Ss. « achine 41 W. Lake St., Chicago, 
Tool ompany, Alnpere, J. 

Vv O Press €o., Hudson’, 

Waterbury Farrel Fdry. & Mech. Co., Waterbury, Ct. 
FILES 

American Swiss File & Tool Co,, Elizabeth, N. J. 
Nicholson File Co., Providence. 


CLEAN 
in a Jiffy 
with 
— 


VACKAR 


PORTABLE 
ELECTRIC 
VACUUM CLEANER 


sides a powerful vacuum “pull,” 


dust tank—852 cu. in. capacity. 
casters, Vackar easily “ 


Van Dorn’s New No. 95 Vackar is a compact, self-contained 
portable electric vacuum cleaning unit that’s super-powered 
to do a faster, easier and better cleaning job. Whisks dirt from 
floors, walls, ceilings, bins and other parts of your shop or 
plant. Picks up rivets, metal chips and similar material. Be- 
Vackar has a hurricane blow- 
ing action, with a wide variety of applications. Triple-size 
Mounted on ball-bearing 
tows by the hose.” 
to demonstrate the extra efficiency of Van Dorn’s New Vackar 
Portable Electric Vacuum Cleaner, or write Van Dorn Electric 
Tools, 735 Joppa Road, Towson, Maryland. 


Vackar is built to 
save time cleaning 
floors, walls, etc., 
as well as pipes 
and other inacces- 
sible spots. 


Phone your jobber 


(DIV. OF BLACK & DECKER mFG. 


THE “RED HEADED’’ PORTABLE ELECTRIC TOOLS 


ELECTRIC DRILLS 
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BENCH GRINDERS 
© 
ati ELECTRIC SANDERS 
PORTABLE GRINDERS 
= 
— 


ANT To 
TOOLING uP? 
COMBINATION 
STARTERS 
WILL HELP YOU 


GET GOING SOONER 


You can save hours on every 


a-c motor-control you install by 
using G-E full-voltage combination 
starters instead of separate devices. 
That means getting vital pro- 
duction rolling sooner. 


NE machine that can do the 

job of two can save you lime, 
money, and valuable space. The same 
is true of this modern motor control. 


IT’S SAFER TOO 

By combining the manual circuit 
switch and magnetic starter in a 
single safety-interlocked enclosure, 
extra protection is provided—an im- 
portant advantage where inexperi- 
enced workers operate or maintain 
the equipment. It is impossible to 
get at live parts of this starter as 
longas the line switch is closed—and 
while the cover remains open, the 
circuit switch cannot be closed to 
energize exposed parts. 
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FILES, MACHINE 
Oliver Instrument Co., Adrian, Mich. 


FILES, ROTARY 

Pratt Whitney Co., West Hartford, Conn. 

Stow Mfg. Co., Binghamton, 

strane. N. A., & Co., 5001 N. Wolcott Ave., 
ag 


FILTERS, AIR 


American Air Filter Co., Inc., Louisville, Ky. 
United States Electrical Tool Co., Cincinnati. 


FILING MACHINES, DIE, ETC. 

Ames, B. C., Co., Waltham, Mass. 
Continental Machines, Inc., Minneapolis, M 
Illinois Tool Wks., 2501 N. Keeler Ave., 
Oliver Instrument Co., Adrian, Mich. 
Stow Mfg. Co., Binghamton, N. Y. 


inn, 
Chicago. 


FITTINGS, HYDRAULIC 
Watson-Stillman Co., Roselle, N. J. 


FLEXIBLE COUPLINGS 
See Couplings, Flexible. 


FLEXIBLE SHAFT EQUIPMENT 
Dumgre Co., Racine, Wis. 
Haskins, &. G., Co., 617 So. California Ave., 


Pratt & Whitney Co., West Hartford, Conn. 
Strand, N. Co., 5001 N. Wolcott Ave., 


Chica; 
United tates Electrical ‘ool Co., Cincinnati. 


FORGING (UPSETTING) 


Baldwin-Southwark Corp., Philadelphia, 
Waterbury Farrel dry. & Mch. Co. 


(cold) . Water- 
bury. Conn. 


FORGINGS, DROP 
Bethlehem Steel Co., Bethlehem, Pa. 


Willigms x Co., 225 Lafayette St. ‘ 
way York, N. Y. 


FORGINGS, HOLLOW BORED 


American Hollow Boring Co., Erie 
Bethlehem Steel Co., Bethlehem, 


FORGINGS, IRON AND STEEL 


sethlehem Steel Co., Bethlehem, Pa. 
Morgan Engineering Co., Alliance, QO, 


FORGINGS, MANGANESE, BRONZE, ETC. 
Cramp Brass & Iron Foundries Co., Philadelphia, Pa. 


FORGINGS, UPSET 

Bethlehem Steel Co., 

J. 
New York, N. 


Bethlehem, Pa. 
Co., 225 Lafayette St., 


FORMING AND BENDING MACHINES 


Baldwin-Southwark Corp., Pa. 
Bethlehem Steel Co., Bethlehem, 

Cincinnati Shaper Co., Cincinnati. 

Cleveland Punch & Shear Works Co., Cleveland, 0. 
Consolidated Mch, Tool Gorn. Rochester, N. Y. 
Ferracute Machine Co., Bridgeton, N. ‘ 
Hannifin Mfg. Co., 621 8S. olmar ‘Ave., Chicago. 
Yoder Co., Cleveland, O. 


FORMING AND STAMPING MACHINES 
Shaper Co., Cincinnati. 

U. S. Tool Company, Inc., Ampere, N. J. 
FORMING TOOLS OR TOOL BLANKS 
Brown & Sharpe Mfg. Co., Providence. 


National Broach & Mch, Co., Detroit, Mich. 
Pratt & Whitney Co., West Hartford, Conn. 


FRAMES, MACHINERY, WELDED 
Mahon, R. C., Co., Detroit, Mich. 


FURNACES, HARDNESS 
Leedg & Northrup Co., Philadelphia. 


FURNACES, HEAT-TREATING ELECTRIC 


General Electric Co., Schenectady, N. Y. 
Leeds & Northrup Co., Philadelphia, 


FURNITURE, SHOP 
Standard Pressed Steel Co., 


GAGE BLOCKS 


Johansson Div., Ford Motor Co., Dearborn, Mich. 
Pratt & Whitney Co., West Hartford, Conn, 


GAGES, COMPARATOR 

Comtor Co., Waltham, Mass. 

Federal Products Corp., Providence, R 

Jones & Lamson Machine Co. Serinheld, Vt. 
Pratt & Whitney Co., West ‘Hartford, Conn. 


GAGES, DEPTH 


Brown & Sharpe Mfg. Co., Providence. 
Kederal Products Corp., Providence, R. I. 
Standard re. Co., Inc., Poughkeepsie, N. Y. 
Starrett, Co., Athol, Mass. 


Jenkintown, Pa. 


GAGES, 

Ames, B. Co., Waltham, Mass. 

Brown & "Mfg. Co., ‘Providence. 
Federal Products Corp., Providence, R. I. 
Standard Gage Co., Inc., Poughkeepsie. N. Z. 
Starrett, L. S., Co., Athol, ass. 


GAGES, ELECTRIC 
Pratt & Whitney Co., West Hartford, Conn 


GAGES, HEIGHT 

ate & Sharpe Mfg. Co., Providence. 
Standard Gage Co., Inc., Poughkeepsie, 
Starrett, L. S., Co., Athol Lass. 


‘ 
| 
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GAGES, PLUG, RING AND SNAP 
brown & Sharpe Mfg. Co., Providence. THA Ss RIGH 
Carboloy Co., Inc., Detroit. eee 


iix-Cell-O Corporation, Detroit. 
lederal Products Corp., Providence 


Greentield Tap & Die Corp.. Greenfield, Mass. N E L BE A O 
Haynes Stellite Co., Kokomo, Ind 
Illinois Gage Co., 8753 N, 


‘Kilbourn Ave., 
Chjcago, Ml 


McKenna ‘Metals Co., Latrobe, Pa. EASIER. (eo) C NGE 
~~ Twist Drill & Machine Co., New Bedford, 

Mass. 

Pratt & Whitney Co., West Hartford, Conn. 


Standard Gage Co., Inc., VER R TH ER 
Starrett, L. S., Co., Athol, ass, 


GAGES, SURFACE 


trown & Sharpe Mfg. Co., Providence. PR D 10 0O 
Colymbus Die, Tool & Mch. Co., Columbus, O. a 

Starylard Gage Co., Inc., Poughkeepsie, N. Y. 

Starrett, L. S., Co., Athol, Mass. 


GAGES, TAPER 


Brown & Sharpe Mfg. Co., Providence. 
Johansson Div., Ford Motor Co., Dearborn, Mich. 
Pratt & Whitney Co., West Hartford, Conn. 
Standard Gage Co,, Inc., Poughkeepsie, N. Y. 
Starrett, L. S8., Co., Athol, Mass. 


sto. tae Combination starters are taken out 


“ederal Products Corp., Providence, 

‘Tap Die Corp. tase and re-installed more quickly than 
Hanson-Whitney Machine Co., Hartford, Conn. 

Jones & Lamson Machine Co., Springfield, Vt. 


Starrett, Athol, ‘Mass. separate devices. That’s why they 
GASKETS 
Garlock Packing Co., Palmyra, N. Y. multiply savings on changeover. 


GEAR BLANKS, NON-METALLIC 

sraun Gear Co., Brooklyn, N. Y. 
Gauschow Gear Co., 16 N. Morgan St., Chicago. 
General Electric Co., Schenectady, N 


Wesjinghouse Elec. & Mfg. Co., Pa. AUTOMOTIVE manufacturers 


GEAR BURNISHING MACHINES 
Fellows Gear Shaper Co., Springfield, Vt. 


ee right control for them is the control 


Goat, Shapes Co., Vt. 
Gleason Works, Rochester, N. Y. 

iilinols Tool Wks. 2501 N. Keeler Ave., Chicago. that has everything in one “pack- 
National Broach & Mch. Co., Detroit, Mich. 

Pratt & Whitney Co., West Hartford, Conn. 


have long recognized that the Only 2 conduit 
connections 


age.” That’s because, with mass- Only 6 terminals 
GEARING CUTTING MACHINES, BEVEL 


to connect 
(GENERATOR) ° Switch won't 
Bilgram Gear & Machine Wks., Philadelphia, production methods, they periodi- close while 
Gleason Works, Rochester, N. Y. r we're working 
cally change over their equipment to 
Newark Gear Cutting Machine Co., Newark, N. Y. . ° 
Waltham ‘Meh. “Wks, Waltham, ion re-adapt it to changing demands. It’s 


— MACHINES, HELICAL & SPUR 
(HOB) 


especially during this changeover 
Barber-Colman Co., Rockford, IL 


Newark Gent Cutting Machine Co., Newark, N. J. period that savings are made—you 

New Jersey Gear & Mfg. Co., Newark, N. J. 7 A 
(SHAPER OR PLANER TYPE) make the original installation savings 


Farre]-Birmingham Co., Inc., Buffalo, N. Y., and 


wie ta Tee Co., Springfield, Vt. all over again each time the motor, 
GEAR CUTTING MACHINES, SPIRAL-BEVEL or control, or machine is relocated. 


Gleason Works, Rochester, N. Y. 


GEAR CUTTING MACHINES, WORM AND i i - 
WORM WHEELS Do as the leading automotive manu 
Barber-Col Co., Rockford, Il. 
Fellows Gear Shaper Co. Springfield, Vt. facturers do—use G-E combination 
(Straight & Hourglass Type). 


LeessBradner Co., Cleveland. 


New Jersey Gear & Mfg. Co., Newark, N. J. starters for your new plant equip- 

GEAR FINISHING MACHINES : 
Fellows Gear Shaper Co., Springfield, Vt. ment. Your G-E agent or the nearest | 


GEAR GRINDING MACHINES 
Gleason Works, Rochester, N. Y. 
Pratt & Whitney Co., West Hartford, Conn. " 
GEAR HARDENING MACHINES mation. 


Fellows Gear Shaper Co., Vt. 
Gleason Works, Rochester, N. Y. 


G-E office can give you full infor- 


GEAR LAPPING MACHINES 


Fellows Gear Shaper Co., Springfield, Vt. 
Gleason Works, Rochester, N. Y. | 
National Broach & Mch. Co., Detroit. 


GEAR MOTORS 
See Speed Reducers. 


GEAR SHAVING MACHINES 


Fellows Gear Shaper Co., Springfield, Vt. 
National Broach & Mch. Co., Detroit, Mich. 


One case to 
mount 
instead of 2 


GEAR TESTING MACHINERY 
Baldwin-Southwark Corp.. Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Providence. 
Farre)-Birmingham Co., Inc., Buffalo, N. Y., and 
, Ansonia, Conn. 

Fellows Gear Shaper Co., Springfield, Vt. 
I.ees-Bradner Co., Cleveland. 

Morse Twist Drill & Mch. Co., New Bedford, Mass. 
Newark Gear Cutting Machine Co., Newark, N. J. 
Pratt & Whitney Co., West Hartford, Conn, 


GEAR TOOTH GRINDING MACHINES 
Lees-Bradner Co., Cleveland. 
Pratt & Whitney Co., West Hartford, Conn. 


676-843-849) 


ELECTRIC 


| 
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GEARS, CUT 


Atlantic Gear Works, Inc., 124 Lafayette St., 
New Yor 

Baush Machine Tool Co., Springfield, Mass. 
tetilehem Steel Co., Bethlehem, Pa. 

Bilgram Gear & Machine Works, Philadelphia. 

Boston Gear Works, Inc., No. Quincy, Mass. 

Braun Gear Co., Brooklyn, 

Brown & Sharpe Mfg. Co., 

Cincinnati Gear Co., Cincinnati, O 

Cleveland Worm & Gear Co., Cleveland. 

Crofoot. Chas. E., Gear Corp., So. Mass. 

Diefendorf Gear Corp., Syracuse, ! 

Earle Gear & Mch. Co., Philadelphia. 

Farrel-Birmingham Co., Ine. guffalo, N. Y., and 
Ansonia, Conn, 

Fellows Gear Shaper Oo., Springfield, Vt. 

Ganschow Gear Co., 16 N. Morgan St., Chicago. 

General Electric Co., Pittstield, Mass. 

Gleason Works, Rochester, N. Y. 

Grant Gear Works, Inc., Boston, Mass. 

Mchy. Co., Hartford, Conn, 

Jones, ie Fdry. & Mch. ‘Co., 4409 W. Roosevelt 
Reade ‘Chicago. 

Lees-Bradner Co., Cleveland. 

Massachusetts Gear & Tool Co., Woburn, Mass. 

Meisel Dress Mfg. Co., Boston, ‘Mass. 


National-Erie Corp., 1521 Raspberry St., Erie, Pa. 
Newark Gear Cutting Machine Co., Newark, N. J. 
New Jersey Gear & Mfg. Co., Newark, N. J. 

Ohio Gear Co., Cleveland, O. 

Perkips Mch. & Gear Co., Springfield, Mass. 
Philadelphia Gear Works, Philadelphia. 

Pittsburgh Gear & Machine Co., Pittsburgh. 

Stahl Gear & Machine Co., Cleveland. 

Taylor Mech. Co., Cleveland. 
Westinghouse Electric & Mfg. Co., E, Pittsburgh, Pa 


GEARS, MOLDED 

Jones, W. A., Fdry. & Mch. Co., 4409 W. Roosevelt 
Road, Chicago. 

National-Erie ( ‘orp., 1521 Raspberry St., Erie, Pa. 

Philadelphia Gear Wks., Philadelphia, 

Westinghouse Electric & Mfg. Co., E. Pittsburgh, Pa. 


GEARS, RAWHIDE AND NON-METALLIC 

Atlantic Gear Works, Inc., 124 Lafayette St., 
New Yor 

Boston Gear Works, Inc., 

Braun Gear Co., 

Cincinnati Gear Co. 

Crofoot, Chas. E., Gear Corp.. = Easton, Mass. 


Mass. 


The range and versatility of Farrel- 
Sykes Gear Generators and the 
facilities of our gear plant for a 
wide variety of work are typified 
by the two illustrations above. 


That size is no barrier to accuracy 
is exemplified by the rolling mill 
pinions generated by the Sykes 
process to the highest degree of 
accuracy obtainable, with conse- 


Farrel-Sykes 2-C Gear Gener- 
ator. Capacity 0 to 25” diam- 
eter; 0 to 8” face; 24 DP to 
38 DP. 


377 VULCAN ST. 


Tne Gear 
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Speed, Precision and Economy 
for a Wide Range of Gear Jobs on 


FARREL-SYKES GEAR GENERATORS 


Catalogs of Gears, Gear Units and Gear Machines sent on request. 


FARREL - ren COMPANY, Inc. 


quent enhanced durability and abil- 
ity to operate smoothly despite 
tremendous shocks. 


And that high angle gears are no 
barrier to speed and precision of 
tooth generation by the Sykes 
process is illustrated by the 40° 
angle gears for machine tool appli- 
cations. 


Our Buffalo plant is equipped with 
twenty-five Farrel-Sykes Gear Gen- 
erating Machines and other tools 
for producing gears in a wide range 
of sizes and types. 


To the gear manufacturer we offer 
the machines themselves. They are 
made in seven standard sizes to 
cut gears from the smallest practi- 
cable minimum to 264” diameter, 
with face widths up to 60” and 
pitches from 24 DP to 0.5 DP. They 
are especially fitted to meet today’s 
requirements for diversity of out- 
put, speed, precision and economy. 


BUFFALO, N. Y. 


wit a Backbone 


Diefendorf Gear Corp., Syracuse, N. Y. 

earle Gear & Mch. Co., Philadelphia. 
Ganschow Gear Co., 16 N. Morgan St., Chicago. 
General Electric Co., Pittsfield, Mass. 
Grant Gear Works, Inc., Boston, Mass. 
Hartford Special Mchy. Co., Hartford, Conn. 
Massachusetts Gear & Tool Co., Woburn, Mass. 
Meisel Press Co., Boston, Mass. 
Philadelphia Gear Works, Philadelphia. 
Pittsburgh Gear & Machine Co., Pittsburgh. 
Stahl Gear & Machine Co., Cleveland. 
Taylor Mch. Co., Cleveland. 
Westinghouse Electric & Mfg. Co., 
GENERATORS, ELECTRIC 
General Electric Co., Schenectady, N. Y. 


Janette Mfg. Co., 556 W. Monroe St., Chicago. 
teliance Electric & Engrg. Co., Cleveland 


Westinghouse Electric & Mfg. Go., E. Pittsburgh, Pa. 


GRADUATING MACHINES 

Gorton Machine Co., Racine, Wis. 

GREASE 

Gulf Oil Corp., Pittsburgh, 

Lubri-Zol Corp., Cleveland, 

Shell Oil Co., Inc., New York, St. Louis, 
San Francisco. 

Standard Oil Co. (Indiana), Chicago, II. 

Sun Qil Co. Philadelphia. 

Texas Co., 135 E. 42nd St., New York. 

Tide Water ph BR Oil Co., 17 Battery Place, 
New York. 


GRINDERS, CARBIDE TOOL 

Baldor Electric Co., St. Louis, Mo. 
Oliver Instrument Co., Adrian, Mich. 
Sundstrand Mch. Tool Co., Rockford, Ill. 


GRINDERS, DIE AND MOLD 

Consolidated Mech. Tool, Rochester, N. Y. 

IDumore Co., Racine, 

Haskins, R. G., Co., 617 S. California Ave., 
Chicago 

Pratt & Whitney Co., West Hartford, Conn. 

Stow Mfg. Co., Binghamton, N. 

United States Electrical Tool Co., Cincinnati. 


GRINDERS, OILSTONE, FOR WOODWORKING 
TVOLS 


Mummert-Dixon Co., Hanover, Pa. 


GRINDERS, PNEUMATIC 

Ingersoll-Rand Co., 11 sate, New York. 
Madison-Kipp Corp., Madison, 

Onarud hine Works, Inc.. 3940 Palmer St., 


ner ‘Tool Co., Cleveland, 0. 


GRINDERS, PORTABLE ELECTRIC AND 
TOOLPOST 

Black & Decker Mfg. Co., Towson, Md. 

Dumore Co., Racine, Wis. 

R. G., Co., 617 California Ave., 

United States Electrical Tool Co., Cincinnati. 
Van Dorn Electric Tools, Towson, Md. 


GRINDING MACHINES, ABRASIVE BELT 
Continental Machines, Inc., Minneapolis, Minn. 
Delta Mfg. Co., Milwaukee, Wis. 

Hill Acme Co., Cleveland, O. 

Mattison Mch. Wks., Rockford, Ill. 
Production Machine Co., Greenfield, Mass. 
Walle Sales Corp., 96 Warren St., New York. 
GRINDING MACHINES, BENCH 

Atlas Press Co., Kalamazoo, Mich. 

Black & Decker Mfg. Co., Towson, Md. 

Delta Mfg. Co., Milwaukee, Wis. 

Hardinge Brothers, Inc., Elmira, N. Y. 

Rivett | ae & Grinder, Inc., Brighton, Boston, 


a1as 

Suerene. Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago. 

United States Electrical Tool Co., Cincinnati. 

Van Dorn Electric Tools, Towson, Md. 


GRINDING MACHINES, CAMSHAFT 

Landis Tool Co., Waynesboro, Pa. 

Norton Co., Worcester, Mass. 

— MACHINES, CEMENTED CARBIDE 
L 


Carboloy Co., Inc., Detroit. 
Ex-Cell-O Corporation, Detroit. 
Oliver Instrument Co., Adrian, Mich. 


GRINDING MACHINES, CENTERLESS 
Cincinnati Grinders Inc., Cincinnati. 


GRINDING MACHINES, CHASER, OR DIE 


eastern Mch. Screw Corp., New Haven, Conn. 
Landis Mch. Co., Waynesboro, Pa. 


GRINDING MACHINES, CHUCKING 
Bryant Chucking Grinder Co., Springfield, Vt. 


GRINDING MACHINES, CRANKSHAFT 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., Worcester, Mass. 


GRINDING MACHINES, CYLINDER 

Bryant Chucking Grinder Co., Springfield, Vt. 
Heald Machine Co., Worcester, Mass 

Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, CYLINDRICAL 
Arter Grinder Machine Co., Worcester, Mass. 
Brown & Sharpe Mfg. Co., Providence. 
Cincinnati Grinders Inc., Cincinnati. 


Fitchburg Grinding Machine Corp., Fitchburg, Mass- 


Landis Tool Co., Waynesboro, Pa 

Modern Tool Wks. (Cons. Mch. Tool Corp.), 
Rochester, N. Y. 

Morse Twist Drill & Mch. Co., New Bedford, Mass. 

Norton Co., Worcester, Mass 

Pratt & Whitney Co., West Hartford, Conn. 


E. Pittsburgh, Pa. 


3 
Ves 
— 
wun 
FA REAR 
| 


Alphabetical Index of Advertisers, Pages 283-284 


Rivett Same & Grinder, Inc., Brighton, Boston, 
Ma 


n Grinder Co., Springfield, O. 
United States Electrical Tool Co., Cincinnati. 


GRINDING MACHINES, DISC 

Besly, Chas. H., & Co., 120-B N. Clinton St., 
Chicago. 

Gardner Machine Co., Beloit, Wis. 

Hanchett Mfg. Co., Big Rapids, Mich. 

Production Mch. Co., Greenfield, Mass. 

United States Electrical Tool Co., Cincinnati. 


GRINDING MACHINES, DRILL 


Covel Mfg. Co., Benton Harbor, Mich. 

Delta Mfg. Co., Milwaukee, Wis. 

Gallmeyer & Livingston Co., Grand Rapids, Mich. 
Oliver Instrument Co., Adrian, Mich. 

Sellers. Wm., & Co., Inc., Philadelphia. 

Union | Twist’ Drill Co., Athol, Mass. 


GRINDING MACHINES, FACE 

Abrasive Mch. Tool Co., E., Providence, R. I. 
Hanchett Mfg. Co., Big Rapids, Mich. 

Oliver Instrument Co., Adrian, Mich. 


GRINDING MACHINES, FLEXIBLE SHAFT 
See Flexible Shaft Equipment 


GRINDING MACHINES FOR SHARPENING 
TURNING AND PLANING TOOLS 
Delta Mig. Co., Milwaukee, Wis. 
General Machinery Corp., Boston, Mass. 
Oliver Instrument Co., Adrian, Mich. 
Production Mch. Co., Greenfield, Mass 
Sellers, Wm., & Co., Inc., Philadelphia, 
(Machine Ground) 
Sundstrand Mch. Tool Co., Rockford, Ill. 
Van Dorn Electric Tools, Towson, Md. 
Walker, O. S., Co., Inc., Worcester, Mass. 
Waltham Mch. Wks., Waltham, Mass. 


GRINDING MACHINES, INTERNAL 

Bryant Chucking Grinder Co., Springfield, Vt. 

Heald Machine Co., Worcester, Mass 

Landis Tool Co., Waynesboro,’ Pa. 

Modern Tool W ks, (Cons. Mch. Tool Corp.), 
Rochester, N. 

Rivett Lathe & Grinder, Inc., Brighton, Boston, 
Mass. 


orion MACHINES, KNIFE AND SHEAR 
BLADE 


Hanchett Mfg. Co., Big Rapids, Mich. 
Hill Acme Co., Cleveland, 


GRINDING MACHINES, PISTON RING 


Arter Grinding Machine Co., Worcester, Mass. 
Heald Machine Co., Worcester, Mass. 


GRINDING MACHINES, PULLEY 
Abrasive Mch. Tool Co., East Providence, R. I. 


— MACHINES, RADIAL, BALL RACE, 
ETC. 
Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, RADIUS, LINK 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
Sundgtrand Mch. Tool Co., Rockford, Il. 


GRINDING MACHINES, RING WHEEL 

Besly. Chas, H., & Co., 120-B N. Clinton St., 
Chicago. 

Gardner Machine Co., Beloit, Wis. 


GRINDING MACHINES, ROLL 

Farrel-Birmingham Co., Inc., Buffalo, N. Y., and 
Ansonia, Conn. 

Landis Tool Co., Waynesboro, Pa. 

Norton Co., Worcester, Mass. 


GRINDING MACHINES, SPLINE 
Fitchburg Grinding Machine Corp., Fitchburg, Mass. 


GRINDING MACHINES, SURFACE 

Abragive Mch. Tool Co., East Providence, R. 1. 
Arter Grinding Machine Co., Worcester, Mass. 
Blaychard Mch. Co., Cambridge, Mass. 

Brown & Sharpe Mfg. Co., Providence. 
Continental Machines, Inec., Minneapolis, Minn. 
Covel Mfg. Co., Benton Harbor, Mich. 

Gallmeyer & Livingston Co., Grand Rapids, Mich. 
Gardyer Mch. Co., Beloit, Wis. 

Hanchett Mfg. Co., Big Rapids, Mich 

Heald Machine Co., Worcester, Mass 

Hill Aeme Co., Cleveland, O. 

Mattison Machine Works, Rockford, M1. 

Norton Co., Worcester, Mass. 

Pratt & Whitney Co., West Hartford, Conn. 

Robot Machinery Co., 326 Ten Eyck St., Brooklyn, 


Thanet Grinder Co., Springfield, O 
United States Electrical Tool Co., Cincinnati 
Walker, O. S., Co., Inc., Worcester, Mass. 


GRINDING MACHINES, SWING FRAME 
United States Electrical Tool Co., Cincinnati 


GRINDING MACHINES, TAP 

Ex-Cell-O Corp., Detroit. 

Gallmeyer & Livingston Co., Grand Rapids, Mich. 
Jones & Lamson Mech. Co., Springfield 
Oliver Instrument Co., Adrian, Mich 


GRINDING MACHINES, THREAD 


Ix-Cell-O Corporation, Detroit. 
Jones & Lamson Mch. Co., Spring sfield, Vt. 


GRINDING MACHINES, UNIVERSAL, FOR 
SHARPENING CUTTERS, REAMERS, 
HOBS, ETC. 


Barber-Colman Co., Rockford. Il. 
Brown & Sharpe Mfg. Co.. Providence. 
Cincinnati Milling Mch. Co., Oakley, Cincinnati. 
Continental Machines, Inc., "Minneapolis, Minn. 
Fellows Gear Shaper Co., "Sprigtield, Vt. 

(Helical Gear Shaper Cutters). 
Gallmeyer & Livingston Co., Grand Rapids, Mich. 


Save 


Time is your most valuable asset 
—save it by using the right ma- 
chines for every job! Use the 
ROBOT 6 x 18 inch Precision THE ROBOT 
Surface Grinder to speed up pro- 
duction of small parts, and re- 
lease your larger machines for p C S i 
large work. Slip clutch reverse 
drive insures smooth reversal of S A A 
table at any definite point. Long 
table ways add further to steadi- 
ness and accuracy. Spindle and G 
spindle bearings are ground to 
tolerances within .0001”. Write 
for complete description of these 
and other features that enable 
the Robot Precision Surface 
Grinder to deliver accurate re- 


sults on work up to the full 
capacity of its table. 


Because we make this one 
size only we are able to at- 
tain mass-production effi- 
ciency and quote prompt 
delivery dates. Write for 
details. 


ROBOT MACHINERY COMPANY 


326 Ten Eyck St. |§ BROOKLYN, N. 
EVERGREEN 7-4084-5-6 
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Landis ‘lool Co., Waynesboro, Pa. 
LeBlond, R. K., Mch. Tool Co., Cincinnati. 
Norton Co., Worcester, Mass. ; 

Oliver Instrument Co., Adrian, Mich. 


Pratt & Whitney Co., West Hartford, Conn. 
Thompson Grinder Co., Springfield, O 

Union Twist Drill Co,, Athol, Mass. 
GRINDING MACHINES, WORM 

Jones & Lamson Mch. Co., Springfield, Vt. 
Pratt & Whitney Co., West Hartford, Conn. 


GRINDING WHEELS 


Ibakelite Corp., 30 East 42nd St., New York. 
Besly. Chas. H., & Co., 120-B N. Clinton St., 
Chicago, 


Blanchard Mch. Co. 
Carborundum Co., 
Norton Co., 


Cambridge, Mass, 
Niagara Falls, N. Y. 
Worcester, Mass. 

GUARDS FOR PUNCH PRESSES, SAFETY 
Taylor-Shantz, Inc., Rochester, N. Y. 


HAMMERS, DROP 


Morgan Engineering Co., Alliance, O. 


HAMMERS, PNEUMATIC 
Madison-Kipp Corp., Madison, Wis. 
PORTABLE ELECTRIC 

& Decker Mfg. Co., Towson, Md, 
Dorn Electric Tools, ‘Towson, 
HAMMERS, POWER 
Qviekwork-Whiting Div. 


HAMMERS, 
Black 
Vau 


of Whiting Corp., Harvey, 
HAMMERS, SOFT 
Greene, Tweed & Co., 
New York. 
HAMMERS, STEAM 
Sellers, Wm., & Co., Inc., 


HANGERS, SHAFT 
Boston Gear Works, Inc., No. 
Hill Acme Co.,, Cleveland, 
Hyatt Bearings Div. General Motors 
Harrison, N. J. 
Win., & Co., 


Bronx Blvd. & 238th St., 


Philadelphia. 


Quincy, Mass. 


Sales Corp., 


Seliers, Inc., Philadelphia. 

Shafer Bearing Corp., 35 E. Wacker Drive, 
ijcago. 

S K F Industries, Inc., Philadelphia. 


Standard Pressed Steel Co,, Jenkintown, Pa. 


HARDENING EQUIPMENT, INDUCTION 
Ohio Crankshaft Co., Cleveland. 


HARDNESS TESTING INSTRUMENTS 


Shore Instrument & Mfg. Co., Jamaica, N. Y. 

Wilson Mechanical Instrument Co., Inc., 382 Con- 
cord Ave., New Yor 

HEAT TREATMENT OF STEEL 

Bennett Metal Treating Co., Elmwood, Conn. 

Davis Boring Tool Div., St. Louis, Mo. 

National-Erie Corp. 1521 Raspberry St., Erie, Pa. 

Ohio Gear Co., Cleveland, 

Pittsburgh Gear & Mch. Co., Pittsburgh. 


HOBBING MACHINES 

See Gear Cutting Machines, Helical and Spur (Hob) ; 
ana Gear Cutting Machines, Worm and Worm 
Wheels. 

HOBS 


Barber-Colman Co., Rockford, Ill. 


Brown & Sharpe Mfg. Co,, Providence, R. 1. 
Illinojs Tool Wks., 2501 N. Keeler Ave., Chicago. 
Lees- Bradner Co., Cleveland. 


National Twist Drill & Tool Co. , Detroit. 
‘ew Jersey Gear & Mfg. Co., Newark, N. 
Unioy Twist Drill Co., Athol,’ Mass. 
HOIST HOOKS 


ethlehem Steel Co., Pa. 
Williams, J. H., &' Co., 225 Lafayette St., 

New York, N. Y. 
HOISTING AND CONVEYING MACHINERY 
Shapes Niles Crane & Hoist Corp., Montour Falls, 
HOISTS, AIR 
Hanna Engineering Wks., 1765 Elston Ave., 
Ingersoll-Rand Co., Broadway, New Y« 
Wks., Detroit, 
HOISTS, CHAIN, ETC. 


Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St.. Chicago, 


HOISTS, ELECTRIC 


Philadelphia Gear Works, Philadelphia. 
as a Niles Crane & Hoist Corp., Moutour Falls, 


Chicago, 
ork, 


Norton Engrg. 


HONES 


Carborundum Co., Niagara Falls, N. Y. 


Micromatic Hone Corp., Detroit, Mich. 
Moline Tool Co., Moline, Il 
Sunnen Products’ Co., St. Louis, Mo, 


HONING MACHINES, CYLINDER 


Barnes Drill Co., Rockford, Il. 

Barnes, W. F., & John, Co., Rockford, Il. 

Micromatic Hone Corp., Detroit, Mich. 

Moline Tool Co., Mo ine, ll. 

Sunnen Products Co., St. Louis, Mo. 

HONING MACHINES, EXTERNAL 

Barnes Drill Co., Rockford, Il. 

International Machine Tool Corp. (Foster Div.), 
Elkhart, Ind. 


Micramatic Hone Corp., Detroit, Mich. 
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HYDRAULIC MACHINERY, TOOLS AND 
EQUIPMENT 

Baldwin-Southwark Corp., peta. Pa. 

Hethighem Steel Co., Bethlehem, 

Farquhar, A. B., Co., Ltd., York, Pa. 

Hannifin Mfg. Co., 621 S. Kolmar Ave. 

National-Erie Corp., 1521 Raspberry St., 

Sundstrand Mch. Tool Co... Rockford, 

Watgon-Stillman Co., Roselle, N. J. 


HYDRAULIC POWER UNITS 
Barnes, W. F.. & John, Co., Rockford, 11. 


HYDRAULIC TOOL HEADS OR POWER UNITS 


Chicago. 
Erie, Pa. 


Ex-Cell-O Corporation, Detroit. 
Hannifin Mfg. Co., 621 S. Kolmar Ave., Chicago. 
New Britain-Gridley Machine Div., New "Britain 


Machine New Britain, Conn. 


INDEX CENTERS 


Abrasive Mch, Tool Co., East Providence, R. I. 
Brown & Sharpe Mfg. Co., Providence, 
Kempsmith Mch, Co., Milwaukee, Wis. 


INDEXING AND SPACING FIXTURES 


Hartford Special Mchry. Co., Hartford, Conn. 
INDICATORS, DIAL 

Ames. B. C., Co., Waltham, Mass. 

Brown & Sharpe Mfg. Co., Providence. 
Federal Providence, R. 


Produc 
Standard Gage ne. 


Poughkeepsie, N. 
Starrett, L. S., oC. 


Athol, Mass, 
INDICATORS, SPEED 


trown & Sharpe Mfg. Co., Providence. 
Starrett, L. S., Co., Athol, Mass. 
Veeder-Rtoot, Inc., Hartford, Conn. 


INDICATORS, TEST 
Brown & Sharpe Mfg. Co., 
Federal Products Corp., 
Standard Gage Co., Inc., Poughkeepsie, N. Y. 
Starrett, L. $., Co., Athol, Mass. 


INGOTS, MANGANESE, BRONZE AND BRASS 
Cramp Brass & Iron Foundries Co., Philadelphia, Pa. 


INTENSIFIERS, HYDRAULIC 


Baldwin-Southwark Corp., Philadelphia, Pa. 
Farquhar, A. B., Co., d.. York, Pa. 

Morgan Engineering Co. 
Watson-Stillman Co., 


JACKS, PLANER 
Armstrong Bros. Tool Co., 
Chicago. 
JIG BORER 
See Boring 


Providence. 
Providence, R. 


Alliance, 
Roselle, N. J. 


313 N. Francisco Ave., 


Machines, Jig. 
JIGS AND FIXTURES 
Columbus Die, Tool & Mch, Co., Columbus, O. 
Ix-Cell-O Corporation, Detroit. 

Hartford Special Mchy. Co., Hartford, Conn. 
Modern Mch. Corp., Brooklyn, | eA 
Sundstrand Mech. Tool Co., Rockford, Il, 


KEYS, WOODRUFF TYPE 
Whitney Chain & Mfg. Co., Hartford, Conn. 


KEYSEATERS 
Consolidated Mch. T'ool Corp., Rochester, N. Y. 
Tavis Keyseater Co., Rochester, 


Lapointe Machine Tool Co., 


KNURL HOLDERS 


Graham Mfg. Co., Ine., E. 
Pratt & Whitney Co., 


KNURLING TOOLS 


American Swiss File & Tool Co -» Elizabeth, N. 

Armstrong Bros, ‘Tool Co., 313° N. Francisco } 
Chicago. 

Graham Mfg. Co., Inc., E., 

Pratt & W nitney ‘Co. 

J. 


Hudson, Mass. 


Greenwich, R. I, 
‘West Hartford, Conn, 


Greenwich, R. I, 
West Hartford, Conn. 
& Co., 225 Lafayette St., 


Ney’ a 
LAPPING 
Cincinnati Grinders, Inc., Cincinnati. 
Ix-Ce]l-O Corp., Detroit. 
Fellows Gear Shaper Co., Springfield, Vt. 


Norton Co., Worcester, Mass. 
LATHE ATTACHMENTS 


American Tool Wks. Co., Cincinnati. 

Atlas Press Co., Kalamazoo, Mich 

Bradford Machine Tool Co.. Cincinnati, oO. 
Cincipnati Lathe & Tool Co.. Oakley, Cincinnati. 
Gisholt Mch. Co., Madison, Wis. 

ones & Lamson = as Springfield, Vt. 
LeBlond, R. K., Co., Cincinnati, 
Lodge & Shipley Meh, Tool Co.,_ Cincinnati. 


McCrosky Tool Corp., wy ool Pa. 

Monarch Mch. Tool Co., Sidney, O. 

Pratt & Whitney Co., West Hartford, Conn. 
Reed-Prentice Corp., Worcester, Mass. 

ra Lathe & Grinder, Inc.. Brighton, Boston, 


Seneca Falls Mch. Co., Seneca Falls, N. Y. 
South Bend Lathe Wks., Inc.. South Bend, Ind. 
Springfield Mch. Tool Co., Springfield, O. 
Sundgtrand Mch. Tool Co., Ro ford, 
United States Electrical Tool Co., 
Warner & Swasey Co., Cleveland. 


LATHE DOGS 
Aveeieens Bros. Tool Co., 313 N. 
1ica) 
Ready Tool Co., 
J. 
New York, N. 


LATHES, 


Bair€ Mch. eport, Conn. 
GishoJt Mch, adizon,” Wis. 


‘Cincinnati. 


Francisco Ave., 


Bridgeport, Conn. 
& ©., 225 Lafayette St., 


Goss & DeLeeuw Mch. Co., New Britain, Conn. 

Jones & Lamson Mch. Co., a ve, 

LeBlond, R. K., Mech. Tool Cincinnati. 

Lodge & Shipley Mch. Tool Co. ” Cincinnati. 

Mgnparch Mech. Tool Co,, Sidney, 

National Acme Co., Cleveland. 

New Britain-Gridley Machine Div., New Britain 
Machine Co., New. Britain, Conn. 

Potter & Johnston Mech. Co.. Pawtucket, R. 1. 


Pratt & Whitney Co., West Hartford, Conn. 
Reed-Prentice Corp., Worcester, Mass. as 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Sundstrand Mch. Tool Co., Rockford, Il. 


LATHES, AXLES AND SHAFT 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
Lodge & Shipley Mch. Tool Co.. Cincinnati, 
Sellers, Wm., & Co., Inc., Philadelphia. 

Sen aca Falls Mch, Co., Seneca Falls, N. 
Sundstrand Mch, Tool Co.. Rockford. Ml. 


LATHES, BENCH 
Ames, B. C., Co. 
Atlas Press Co., 
Tool Wks., 


Waltham, Mass. 
‘alamazoo, Mich. 
Elgin Inc., Berteau & Ravenswood Ave., 
Chicago 

Hardinge Brothers, Inc., 
l.eBlond, ch 
Pratt & Whitney Co. 

Rivett Lathe 


Elmira, N, Y. 
"Tool Co., Cincinnati. 
West Hartford, Conn. 

& Grinder, Inc., Brighton, Boston, 
Ma 


Ss. 
Sheldon Machine Co., 1627 N. 
hicago, 
Seneca Falls Mch. Co., Seneca Falls, N. 
South Bend Lathe Wks., Inc., South Bend, 


Kilbourn Ave., 


Ind. 
LATHES, BORING 
Gisho]Jt Mech. Co., Madison, Wis. : 
LeBlond, KR. K., Mech. Tool Co., Cincinnati. 
Lodge & Shipley Mch. Tool Co., Cincinnati, 
LATHES, BRASS WORKERS’ 
Acme Machine Tool Co., Cincinnati. 
Bardons & Oliver, Inc. “Cleveland, O. 
Gisholt Mech. Co., Madison, Wis. 
Seneca Falls Mch. Go,, Seneca Falls, N. Y. 
Springfield Mech, Tool Co., Springfield, O. 
Warper & Swasey Co., Cleveland. 


LATHES, CRANKSHAFT 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
LeBlond, R,_K., Tool Co., Cincinnati. 
Tool Co., 


Sundstrand Mc. Rockford, Ill. 
LATHES, DOUBLE-END 


Consqlidated Mch. Tool Corp. 


Rochester, N. Y. 
Sundgtrand Mch. Tool Co., 


Rockford, 


LATHES, ENGINE AND TOOLROOM 
Acme Machine Tool Co., Cincinnati. 
American Tool Wks. Co., Cincinnati, 
Atlas Press Co., Kalamazoo, Mich. 
Axelson Manufacturing Co., Los i Calif. 
Bradford Machine Tool Co.. Cincinnati, 
Cincinnati Lathe & Tool Co., Oakley, Ciicinnati, 
Consolidated Meh, Tool Corp., Rochester, N. Y 
LeBlond, R. K., Mech. Tool Co., Cincinnati. 
Lodge & Shipley Mch, Co.. Cincinnati. 

Monarch Mch. Tool Co., Sidney, O. 

Machinery Co., Inc., 410 Broome St., 


New York. 
Pratt & Whitney Co., West Hartford, 
Worcester, Mass. 


Reed-Prentice Corp., 
& Grinder, Inc., Brighton, Boston, 


Rivett Lathe 
Mch. Tool Co., Rockford, 


Conn. 


Mass. 
Rockford 


Seneca Falls Mch. Co., Seneca Fails, N. Y. 
Shelgon Machine Co., 1627 N. Kilbourn Ave., 
Chicago. Il. 
Simmons Machine Tool Corp., Albany 
South Bend Lathe Wks., Inc., South Ind. 
Springfield Mch. Tool Co., Springfield, O. 
LATHES, EXTENSION BED AND GAP 
Cincinnati Lathe & Tool Co., Oakley, Cincinnati. 
Gisholt Mch. Co., Madison, Wis. tame : 
LeBlond, R. K., Mech, Tool Co., Cincinnati. 
Lodge &_ Shipley Mch. Tool Co., Cincinmnatt 


Seneca Falls Mch. Co. 
South Bend Lathe Wks., 
Warner & Swasey Co., 


Seneca Falls, N. 
Inc,, South Bend, Ind. 
Cleveland. 

LATHES, GUN 


Mch. Tool Corp. 
LeBlond, R. K., Mch. 
Lodge & Shipley Mch. Tool Co., "Cincinnati. 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Springfield Mch, Tool Co., Springfield, O. 


LATHES, MANUFACTURING TYPE 

Lipe. W. C., Inc., Syracuse, N. Y.. 

Lodge & Shipley Mch. Tool’ Co., Cincinnati, 

LATHES, SHELL TRIMMING AND THREAD 
ROLLING 

Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 


LATHES, SPINNING 
See Chucking Machines. 


Rochester, N. Y. 
Too ‘Co., Cincinnati. 


LATHES, TOOLROOM 
See Lathes, Engine and Toolroom. 


LATHES, TURRET 
Acme Machine Tool Co., Cincinnati, 
Bardons & Oliver, Inc., Cleveland, O. 
Bullard Company, Bridgeport, Conn 
Cincjnnati Lathe & Tool Co., Oakley, Cincinnati. 
Gisho]Jt Mch. Co., Madison, Wis. 
Hardinge Brothers, Inc., Elmira, N. Y. 

(Bench or Cabinet Mounting). 
International Mch. Tool Co., Inc., Indianapolis, Ind. 
Jones & Lamson Mch. Co., S ringfield, Vt. 
LeBlond, R. . Too) Co., Cincinnati, 
National Acme €o., Cleveland. 
sores Machinery Go., Inc., 410 Broome St., 

New or 
Potter & Johnston Mch. Co. ., Pawtucket, 


BR 1 


4 
‘ 
J. 
ve., 
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Production Machine Co., Greenfield, Mass. 
Rivett Lathe & Grinder, Inc., Brighton, 1 Boston, 
M 


ass. 

Machine Tool Corp., Albany, N. Y. 
Sith Bend Lathe Wks., Inc.. South’ Bend, Ind. 
Springfield Mch. Tool Co., Springfield, O. 
Warner & Swasey Co., Cleveland. 


LATHES, TURRET AUTOMATIC 
Potter & Johnston Mch. Co., Pawtucket, R. I. 


LATHES, VERTICAL TURRET 
Bullgrd Company, Bridgeport, Conn. 


LEVELS 

Pratt & Whitney Co., West Conn. 
Starrett, L. S., Co., Athol, 

Universal Boring Mch. Co., fiudson, Mass. 


ee INCLUDING EXTREME PRES- 
(E. P.) MACHINERY LUBRICANTS 
Corp., Pittsburgh, Pa, 
Lubri-Zol Corp., Cleveland, 
Shell Oil Co., Inc., New York, St. Louis, 
San Francisco. 


Sencony on Oil Co., Inc., 26 Broadway, 
Yo 


N.Y, 
standara € Oil Go. (Indiana), 910 S, Michigan Ave., 
oo 27 So. Troy St., 


New 


A., Oil Co., Ltd., 


Chicago, Ti. 
Sun Oil Co., 
Texas Co., 135 E, 42nd St., New York. 
Tide Water Remdaed Oil Co., 17 Battery Place, 
New York. 


LUBRICATING SYSTEMS 

Farvel Corp., Cleveland. 

Madison-Kipp Corp., Madison, Wis. 

Rivett Lathe & Grinder, Inc., Brighton, Boston, 
Mass. 

MACHINISTS’ 


See Calipers, 


SMALL TOOLS 


Hammers, Wrenches, Drills, Taps, etc. 


MAGNESIUM 
Dow Chemical Co., 


MANDRELS 
See Arbors and Mandrels. 


Midland, Mich. 


MEASURING MACHINES, PRECISION 
Federal Products Corp., Providence, 
Hanson-Whitney Mch,. Co., Hartford, 
Norma-Hoffmann Bearings Corp., Stamford, Conn. 
Pratt & Whitney Co., West Hartford, Conn. 


METALS, BEARING 


See Bearings, Bronze, Babbitt, etc., 


and Bushings, 
Brass, Bronze, etc. 


METALS, PERFORATED 


Chicago Perforating Co., 2445 W. 24th Place, 
Chicago. 


METERS (See Recording Instruments). 


MICROMETERS 


grown & Sharpe Mfg. 
Davis & Thompson Co., Milwaukee, Wis 
Pratt & Whitney Co., West Hartford, 
Starrett, L. S., Co., Athol, Mass. 


Co., Providence. 


“Conn. 


MILLING ATTACHMENTS 

Brown & Sharpe Mfg. Co., Providence. 

(incinnati Milling Machine Co., Oakley, Cincinnati, 

Consolidated Mch. Tool Corp.. Rochester, N. Y. 

Elgin Tool Wks., Inc., Berteau & Ravenswood 
Ave., Chicago. 

Kearney & Trecker Corn... Milwaukee, Wis. 

Kempsmith Mch, Co., Milwaukee, ye. 

Reed-Prentice Corp., Worcester 


& Grinder, Inc., Boston, 
Machine Tool Co., Rockford, MI. 

Van Norman Mch. Tool Co., Springfield, Mass, 
MILLING MACHINES, AUTOMATIC 

Cincinnati Milling Machine Co., Oakley, Cincinnati. 
Consolidated Mech. 


Tool Corp., 

Jones & Lamson Mch. Co., Sprin field, Vt. 
Kearney & Trecker Corp., Milwaukee, Wis. 

Sundstrand Machine Tool Co., Rockford, Ml. 
- & Tool Company, Inc., Ampere, N. J. 


Rochester 


MILLING MACHINES, BENCH 


Ames, B. C., Co., Waltham, Mass. 
Atlas Press ‘Co., Kalamazoo, Mich. 
Hardinge Brothers, Inc., 


(Bench or Pedestal ype 
Pratt & W Co., West. Hartford, Conn, 
Sundstrand Machine Tool Co., Rockford, Ill. 
MILLING MACHINES, CIRCULAR CONTINUOUS 
Consqlidated Machine Tool Corp., Rochester, A 
Davis & Thompson Co., Milwaukee, 

Kearney & Trecker Corp., Milwaukee, 
Sundstrand Machine Tool Co., Rockford, Ill. 


MILLING MACHINES, DIE SINKING 
See Die Sinking Machines. 


MILLING MACHINES, DUPLEX 

Cincinnati Milling Mech. Co., Oakley, Cincinnati. 
Consolidated Mch. Tool Corp, Rochester, N, Y. 
Kearney & Trecker Corp., Milwaukee, Wis. 


MILLING MACHINES, HAND 
Frew Machine Co., Philadelphia. 
Sundgtrand Machine Tool Co. 

Yan Norman Mch, 


Rockford, Il. 
Tool Co., Springfield,” Mass. 


MILLING MACHINES, HORIZONTAL, PLAIN 
AND UNIVERSAL 

Brown & Sharpe Mfg. Co.. Providence. 

Milling Mch. Co., Oakley, Cincinnati. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 

Continental Machines, Inc., Minneapolis, Minn. 


Douglas Mchy. Co., Inc., 
Krew Machine Co., Philadelphia. 
Kearney & Trecker Corp., ilwaukee, 
Kempsmith Mch. Co., Milwaukee, Wis. 
Machinery Mfg. Co., Los Angeles, 
Ohio Machine Tool Co., Kenton, O. 
Simmons Machine Tool’ Corp., Albany, N.Y. 
Machine Tool Co., Rockford, Ill. 
Van Norman Mch. Tool Co., Springfield, Mass. 


MILLING MACHINES, LINCOLN TYPE 
Brown & Sharpe Mfg. Co., Providence. 
Sundstrand Machine Tool Co., Rockford, II. 


MILLING MACHINES, PLANER TYPE 
Cincinnati Planer Co., Cincinnati. 
Consolidated Mch. Tool Corp.. Rochester, N.  e 
Kearney & Trecker Corp., Milwaukee, Wis 
Sellers. Wm., & Co., Inc. Philadelphia. 
Stokerunit Corp., Milwaukee, Wis. 


MILLING MACHINES, UNIVERSAL 
Brown & Sharpe Mfg. Co., Providence. 
Continental Machines, Inc., Minneapolis, 
Gorton Machine Co., Racine, Wis 
Kearney & ‘Trecker Corp., Milwaukee, Wis. 


MILLING MACHINES, VERTICAL 


Wis. 


Minn. 


Brown & Sharpe Mfg. Co., Providence. 
Cincinnati Milling Mch. Co., Oakley, ‘Cincinnati, 
Consoljdated Mch. Tool Corp., 
Continental Machines, Inc., Minneapolis, Minn. 
Gorton Machine Co., Racine, Wis 

Kearney & Trecker Corp., Milwaukee Wis. 
Machinery Mfg. Co., Los Angeles, Calif 

Pratt & Whitney Co., West Hartford, Ben: 


Reed-Prentice Corp., Worcester. Mas 
Sundstrand Machine Tool Co., Rockford, Ill. 


MODEL AND EXPERIMENTAL WORK 
See Special Machinery and Tools. 


MOLD AND DIE COPYING MACHINES 
Gorton Machine Co., Racine, Wis. 


MOLDING MACHINES, PLASTIC PRODUCTS 
Reed-Prentice Corp., Worcester, Mass. 
Watson-Stillman Co., Roselle, N. J. 
MOLYBDENUM 


Climax Molybdenum, 500 


MOTORS, ELECTRIC 


Baldor Electric Co., St. Louis, Mo. 
eet Co., Racine, Wis. 


Fifth Ave., New York. 


General Electric Co., Schenectady, N. Y. 
Janette Mfg. Co., 556 W. Monroe St., Chicago. 
Reliance Electric & Engrg. Co., Cleveland. 


Van Dorn Electric Tools, Tow son, M 
Wagner Electric Co., St. Louis, Mo 
Westinghouse Electric & Mfg. Co., E. Pittsburgh. 


MULTIPLE-SLIDE FORMING MACHINES 
Baird Machine Co., Bridgeport, Conn. 
U. S. Tool Co., Inc., Ampere, N, J. 


NIBBLING 


Gray Machine Philadelphia. 

Schatz Mfg. “Poughkeepsie, a: 

NICKEL 

International Nickel Co., 67 Wall St., New York. 


NIPPLE THREADING MACHINERY 


Landis Mch. Co., Ine., Waynesboro, Pa, 
Murchey Mech. & Too) Co., Detroit 
Oster Manufacturing, Cleveland, O. 


NUT SETTING EQUIPMENT 
See Screw Driving and Nut Setting Equipment. 


NUT TAPPERS 
See Bolt and Machinery. 


NUTS, COLD FORGED, WING AND CAP 

lParker-Kalon Corp., 200 Varick St., New York. 

Williams, J. H., & Co., 225 Lafayette St., 
New York, N. Y. 


OIL CUPS 

Besly, Chas. H., & Co., 120-B N. Clinton St., 
Chicago. 

Gits Bros. Mfg. Co., 1858 8S. Kilbourn Ave., 
Chicago, 


Trico Fuse Mfg. Co. 


OIL GROOVERS 

Fischer Mch. Co.. “~- Pa. 

Hanson-Whitney Mch. Co , Hartford, Conn. 

OIL HOLE COVERS 

Gits Bros. Mfg. Co., 
Chicago. 

OILERS AND LUBRICATORS 

Gits Bros. Mfg. Co., 1858 8S. Kilbourn Ave., 


Chicago. 
Madison-Kipp Corp., Madison, Wis 
Milwaukee, 


Trico Fuse Mfg. Co., 


, Milwaukee, Wis. 


1858 S. Kilbourn Ave., 


Wis. 


OILS, CUTTING 

Gulf Oil Corp., Pittsburgh, Pa. 

Sun Oil Co., Philadelphia. 

Texas Co., 135 E. 42nd St., New York. 

Tide Water Associated Oil Co., 17 Battery Place, 
New York. 


150 Broadway, New York. 


OILS, LUBRICATING 


Besly, Chas. H., & Co., 120-B N. Clinton St., 
Chicago. 

Gulf Oil Corp., Pittsburgh, Pa. 

Shell Oil Co., Inc., New York, St. Louis, 


San Francisco. 

Socony Vacuum Co., Inc., 
New York, 

Oil Co. 

Stuart, D. A., Oil Co., Ltd., 2727 So. Troy St., 
Chicago lil. 

Texas Co., 5 E. 42nd St., New York. 

Tide Water y AF... Oil Co., 17 Battery Place, 
New York. 


26 Broadway, 
910 S. Michigan Ave., 


OILS, QUENCHING AND TEMPERING 
Gulf Oil Corp., Pittsburgh, Pa. 
Shell Oil Co., Inc., New York, St. Louis, 


San Francisco, 
910 S. Michigan Ave., 


Standard Oil Co., 
A., Oil Co., Ltd., 2727 So. Troy St., 


(Indiana), 
Chicago. 
Chicago, Ill. 


Stuart, D. 


OILS, SOLUBLE—See Compounds, 
Grinding, Metal Drawing, etc. 


Cutting, 


PACKING, LEATHER, METAL, RUBBER, 
ASBESTOS, ETC. 
Garlock Packing Co., 
Greene, T'weed & Co., 
New York. 
Watson-Stillman Co., 


Palmyra, N. Y. 
Bronx Blvd. & 


Roselle, N. J. 


238th St.. 


PARALLELS 


Brown & Sharpe Mfg. Co., Providence. : 
Johansson Div., Ford Motor Co., Dearborn, Mich. 


Starrett, L. 8., Co., Athol, Mass. 
‘'aft-Peirce Mfg. Co., Woonsocket, R. I. 
Walker, O. 8S., Co., Inc., Worcester, Mass. 


PATTERNS, WOOD 


Mummert-Dixon Co,, Hanover, Pa. 


PHOSPHOR BRONZE—Scee Bronze. 


PILLOW BLOCKS 


Hill Acme Cleveland, O. 

Jones, W. A., Fdry. & Mch. Co. 
Road, Chicago. 

Norma-Hoffmann_ Bearing Corp., 

Shafer Bearing Corp., 35 E,. Wacker Drive, Chicago. 

SK F Industries, Inc., Philadelphia. 

Standard Pressed Steel Co., Jenkintown, Pa. 


, 4409 W. Roosevelt 


Stamford, Conn. 


PIPE CUTTING AND THREADING MACHINES 
loote-Burt Co., Cleveland. 

Landis Mch. Co., Inc., Waynesboro, Pa 

Murchey Mch. & Tool Co., Detroit. 

Oster Manufacturing, Cleveland, Q. 


Peerless Machine Co., 1613 Racine St., Racine, Wis, 

PIPE, STEEL 

Bethlehem Steel Co., Bethlehem, Ta. 

National Tube Co. (U. 8. Steel Corp. Div.), 
Pittsburgh. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 


St., Chicago. 


PIPE TONGS 
Williams, J. H., & Co., 225 Lafayette St., 
New York, N. Y. 


PLANER ATTACHMENTS 

Cincinnati Planer Co., Cincinnati. 
Consolidated Mech. ‘Tool Rochester, N. Y. 
Hanson-Whitney Mch, Co. Jartford, Conn. 


PLANERS 


Baldwin-Southwark Corp., 

Cincinnati Planer Co., 

Consolidated Mch. Tool Corp., Rochester, N. Y. 
(Incl. Plate, Rotary & Crank Types). 

Ohio Machine Tool Co., Kenton, O. 

Rockford Mch. Tool Co., Rockford, Ill. 

Sellers, Wm., & Co., Inc., Philadelphia. 


Philadelphia, Pa. 
Cincinnati. 


PLANERS, OPEN-SIDE 
Cincinnati Planer Co., Cincinnati. 


PLASTICS AND PLASTIC PRODUCTS 
Bakelite Corp., 30 East 42nd St., New York. 


PLATE ROLLS 

Laldwin-Southwark Corp., Philadelphia, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 

Cleveland Punch & Shear Works Co., Cleveland, O. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 


Hannifin Mfg. Co., 621 8. Kolmar Ave.. Chicago. 
ae rm Joseph T., & Son, Inc., 2558 W. 16th St. 
Chicago. 


Schatz Mfg. Co., Poughkeepsie, N. Y. 


PLATES, SURFACE 


Brown & Sharpe Mfg. Co., Providence. 

Jones Machine Tool Works, Inc., Philadelphia, Pa. 

Rotor Tool Co., Cleveland, 

South Bend Tool & Die Co., “South Bend, Ind. 
Woonsocket, 


Taft-Peirce Mfg. Co., 
U. 8. Tool Company, Inc., Ampere, N. J. 


PNEUMATIC EQUIPMENT 
Airgrip Chuck Div. Anker-Holth Mfg. Co., Port 


Huron, Mich. 
Hanna Engineering Wks., 1765 Elston Ave., Chicago. 
Hannifin Mfg. Co., 621 8S. Kolmar Ave., Chicago. 
New York. 


Ingersoll-Rand Co., 11 Broadway, 
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POLISHING LATHES AND MACHINES Pa 
arquhar, A. B., Co., hs 
Hannifin “Mfg. Go., 621 8.’ Kolmar Ave., Chicago. 
Continental Mochines, Minn. Co., 1627 N. Kilbourn Ave., 
Gardner Machine ., Beloit, ‘2 Co., Roselle, N. J 
Production Mch. Co., Greenfield, Mass. Co. 
Sundstrand Mch. Tool Rockford, IU. Wilson, K. R., Buffalo, N. 
United States Electrical Tool Co., Cincinnati. 
Van Dern Electric Tools, Towson, Md. PRESSES, BROACHING 
American Broach & Mch. Co., Ann Arbor, Mich. 
Stow Mfg. Co., Binghamton, N. Y. zapointe Machine Loo 
; ) V &O Press Co., Hudson, N. Y. 
PORTABLE ELECTRIC DRILLS, REAMERS, PRESSES, EXTRUSION 
TAPPERS, ETC. Watson-Stillman Co., Roselle, N. J. 


Black & Decker Some, 
Van Dorn Electric Tools, Towson, 4 PRESSES, FOOT 


PRESSES, ARBOR Baird Machine Co., Bridgeport, Conn. 
Atlas Press Co., — Co. 

Iphia, Pa. “‘amco Machine Co. e, 
eights, Ferracute Machine €o., Bridgeton, N. J. 


BAND FILES 
Get Hard Jobs Done 


Yes Sir — actual performance 
records prove that these mod- 
ern files are 8 times as fast as 
hand filing—5 times as fast as 
jig filing. And today, time is all 
important. 


before it reaches point of work. 


a Each file segment is automatically 
2 locked into one rigid, continuous file 


FILE 
BOTTLENECKS 


Don’t let slow filing methods tie 
up your production. With DoAll 
Band Files you can do DIFFI- 
CULT INTERNAL OR EXTER- 
NAL FILING—finish special tools, 
molds and dies for your own 
plant use in 1/5th to 1/8th the 
time it takes to jig file or hand file them. 
Also, you can complete orders in record time. 


WIDE RANGE OF SIZES AND STYLES 


DoAll Band Files come in 3 widths, 23 styles, cuts 
and sizes—Files to cut everything from hardest high 
carbon steel to brass and plastics. 


Send for Literuture Today 


THE DOALL COMPANY, INC. 


1215 Thacker St.. DES PLAINES, ILL. 


Associated with Continental Machines, Inc., Minneapolis, Minn 
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Niagara Machine & Tool Wks., Buffalo, N. Y. 
V & O Press Co., Hudson, N. Y. 
Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 


PRESSES, FORGING 


Baldwin-Southwark Corp., Philadelphia, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 

Clearing Mch. Co., 6499 W. 65th St., Chicago. 
Cleveland Punch & Shear Works Co., Cleveland, O. 
Farquhar, A. B., Co., Ltd., York, Pa. 
Ferracute Machine Co., Bridgeton, N. J. 

Henry & Wright Mfg. Co., Hartford, Conn. 
Morgan Engineering Co., Alliance, O. 

Niagara Machine & Tool Wks., Buffalo, N. Y. 
Schatz Mfg. Co., Poughkeepsie, N. Y. 

V &O Press Co., Hudson, N. Y. 
Watson-Stillman Co., Roselle, N. J. 

Zeh & Hahnemann Co., Newark, N. J. 


PRESSES, HYDRAULIC 


American Broach & Mch. Co., Ann Arbor, Mich. 
Atlas Press Co., Kalamazoo, Mich. 
Baldwin-Southwark Corp., Philadelphia, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Clearing Mch. Co., 6499 W. 65th St., Chicago. 
Denison Engineering Co., Columbus, O. 
Farquhar, A. B., a. 
Farrel-Birmingham Co., Inc., Buffalo, N. Y., 

and Ansonia, Conn. 
Hannifin Mfg. Co., 621 8. Kolmar Ave., Chicago. 
Lapointe Machine Tool Co., Hudson ass. 
Morgan Engineering Co., Alliance, 6. 
National-Erie Corp., 1521 Raspberry St., Erie, Pa. 
Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 
Watson-Stillman Co., Roselle, N. J. 
Wilson, K. R., Buffalo, N. Y. 


PRESSES, PERCUSSION 


Wilson, K. R., Buffalo, N. Y. 
Zeh & Hahnemann Co., Newark, N. J. 


PRESSES, SCREW 


Ferracute Machine Co., Bridgeton, N. J. 

Niagara Machine & Tool Wks., Buffalo, N. Y. 
Schatz Mfg. Co., Poughkeepsie, N. Y. 

Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 
Ze, & Hahnemann Co., Newark, N. J. 


PRESSES, SHEET METAL WORKING 

Baldwin-Southwark Corp,, Philadelphia, Pa. 

Cincinnati Shaper Co., Cincinnati. 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago. 

Cleveland Punch & Shear Works Co., Cleveland, O. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Farquhar, A. B., Co., Ltd., York, Pa. 

Famco Machine Co., Racine, Wis. 

Federal Press Co., Elkhart, Ind. 

Ferracute Machine Co., Bridgeton, N. J. 

Henry & Wright Mfg. Co., Hartford, Ct. 

Johnson Mch. & Press Corp., Elkhart, Ind. 

Niagara Machine & Tool Wks., Buffalo, N. Y. 

— Div. of Whiting Corp., Harvey, 


Schatz Mfg. Co., Poughkeepsie, N. Y. 

Steelweld Mchry. Div. of Cleveland Crane & Engrg. 
Co., Cleveland. 

V & O Press Co., Hudson, N. Y. 

Waterbury Farrel Fdry. & Mch. a Waterbury, Ct. 


Zeh & Hahnemann Co., Newark, N. J. 


PRESSES, STRAIGHTENING 


Baldwin-Southwark Corp., Philadelphia, Pa. 
Canedy-Otto Mfg. Co., Chicago Heights, Il. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Farquhar, A. B., Co., Ltd., York, Pa. 

Hannifin Mfg. Co., 621 S. Kolmar Ave., Chicago. 
Jones Machine Tool Works, Inc., Philadelphia, Pa. 
Morgan Engineering Co., Alliance, O 

Schatz Mfg. Co., Poughkeepsie, N. Y. 

Springfield Mch, Tool Co., Springfield, O. 
Watson-Stillman Co., Roselle, N. J. 


PROFILING MACHINES 
Consolidated Mch, Tool N. Y. 


Reed-Prentice Corp., Worcester, Mass. 


PULLEYS 


Boston Gear Works, Inc., No. Quincy, Mass. 

Continental Machines, Inc., Minneapolis, Minn 

Hill Acme Co., Cleveland. 

Jones, W. A.,. Fdry. & Mch. Co., 4409 W. Roosevelt 
Road, Chicago. 

Sellers, Wm., & Co., Inc., Philadelphia. 


PULLEYS. FRICTION CLUTCH 


Brown & Sharpe Mfg. Co., Providence. 

Hill Acme Co., Cleveland, O. 

Jones, W. A., Fdry. & Mch. Co., 4409 W. Roosevelt 
Road, Chicago, 


PUMPS, COOLANT, LUBRICANT AND OIL 
Brown & Sharpe Mfg. Co., Providence. 
Ingersoll-Rand Co., 11 Broadway, New York. 
Pioneer Engineering & Mfg. Co., Detroit, Mich. 
Ruthman Machinery Co.. Cincinnati. 
Tuthill Pump Co., 909 East 95th St., Chicago. 
Viking Pump Co., Cedar Falls, Iowa. 


PUMPS, HYDRAULIC 

Baldwin-Southwark Corp., Philadelphia, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 

Brown & Sharpe Mfg. Co., Providence. 
Ingersoll-Rand Co., 11 Broadway, New York. 
Lapointe Machine Tool Co., Hudson, Mass. 
Racine Tool & Mch. Co., Racine, Wis. 


© 
| 
| 
9 
| 
A 
| 
| 
FILES | Gorton Machine Co., Racine, Wis. 
] Leland-Gifford Co., Worcester, Mass. 
| - ou Morey Machinery Co., Inc., 410 Broome St., 
| New York, N. Y. 
} Lhe LIKE Pratt & Whitney Co., West Hartford, Conn. 
THIS 
] 
STEEL 
> MAKE 
| 


GEARED TO 
TODAY'S NEEDS 


Gears are the heart of a lathe. 
In Cincinnati Lathes all gears 
are made of special manganese 
chrome steel, heat treated in oil 
and ground. A _ unique tooth 
form, cut with special cutters, 
prevents gear marks from ap- 
pearing on the work. Similar 
care in all other construction 
features results in a lathe capable 
of precision work to the most 
exacting standards. 


Specialists Over 35 Years 


THE CINCINNATI LATHE & TOOL Co. 


OAKLEY, CINCINNATI, OHIO, U. S. A. 


With and Without Jig Attachments 
FOR DRILL PRESS. Often 
used on Miller, Shaper, Planer. 


Jaws 6', 9" and 12' Long 


Flanged around bottom for bolting down, 
with three slots at large end, not shown. 


Fig. 3. V-Jaw Holds Round Work 
Vertical and Horizontal. 


All Vises are drilled to take Jig 
Attachments. These holes are 
convenient for attaching stops. 


The Attachments mean much dupli- 
cate drilling without costly jigs. 


ANY VISE WILL PAY 
Send for Circulars 


THE GRAHAM MF6G., CO. Inc. 


EAST GREENWICH, R. I! 


Fig. 2. 
Without Jig 
Attachments 


...AND WILL 
OUTLAST TEN 
CARBON CENTERS 


BECAUSE RED-E CENTERS HAVE 
HIGH SPEED STEEL ENDS! 


550 IRANISTAN AVE. 


BRIDGEPORT, CONN. 


HALL()WELL 
STEEL BENCHES 


Scale testing requires an abso- 
lutely rigid working surface 

. and this manufacturer in- 
stalled ‘“‘Hallowell’” Benches — 
several hundred feet, in fact— 
to make sure of it. 


The inherent steadiness of all 
“Hallowell” Benches is insured 
by correct design and extra 
youll find no skimping of materials in 
And this built-in steadiness 
. a very popular 


Pat’d. and 
Pat's. Pending 
Fig. 732. Drawer is extra. 


strong bracing... 
order to save steel and weight. 
makes bolting to the floor unnecessary . . 
advantage! 


Note also the combination steel and laminated wood top on 


the bench in the foreground. Your choice of permanently 
smooth and durable tops of steel, laminated wood or 
Masonite is another “Hallowell” feature. 


Standardized construction permitting easy movability for 
flexible shop arrangements .. . 
easy to.keep clean... these 
are added advantages of the 
famous “Hallowell” Line. 


More than 1300 styles and 
models stocked to meet your 
needs exactly in less time and 
at less cost than necessary to 
build your own! Free bulletin 
gives details . write 


036 
Pat’d. and 
NOW.  pat's. Pending 


TANDARD PRESSED STEEL 


ENKINTOWN, Penna. 
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17 or 24 Speeds | 
321096 Threads 
and Feeds 
EXTRA HEAVY 
BED 
wipe WAYS g 
WRITE FOR 
COMPLETE t h [ 
CATALOG 
0 at scales 
tested on them / 
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Sundstrand Mch. Tool Co., Rockford, Il. 
Tuthill Pump Co., 909 East 95th St., Chicago. 
Viking Pump Co., Cedar zat, Iowa. 
Watson-Stillman Co., Roselle, N. J. 

PUMPS, PNEUMATIC 

Ingersoll-Rand Co., 11 Broadway, New York. 


PUMPS, ROTARY 

Pioneer Engineering & Mfg. Co., Detroit, Mich. 
Tuthill Pump Co., 909 East 95th St., Chicago. 
Viking Pump Co., Cedar Falls, Iowa. 

PUNCHES AND DIES 

See Dies, Sheet Metal, etc. 


PUNCHES, CENTERING 
Cleveland Punch & Shear Works Co., Cleveland, O. 


PUNCHING MACHINERY 
Cincinnati Shaper Co,, Cincinnati. 


Cleveland Punch & Shear Works Co., Cleveland, O, 


Consolidated Machine Tool Corp., Rochester, N. Y. 

lerracute Machine Co., Lridgeton, N. J. 

Hannifin Mfg. Co., 621 8. Kolmar Ave., Chicago. 

Niagara Machine & Tool Wks., Buffalo, N. Y. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago, 

Schatz Mfg. Co., Poughkeepsie, N. Y. 

ae: ty Mchry. Div. of Cleveland Crane & Engrg. 

Cleveland. 
wan: Stillman Co., Roselle, N. J. 
Wiedemann Machine Co., Philadelphia. 


PUNCHING AND RIVETING MACHINES 
Hannifin Mfg. Co., Chicago. 


PYROMETERS 


Leeds & Northrup Co., Philadelphia. 
Shore Instrument & Mfg. Co., Jamaica, N. Y. 


RACKS, GEAR, CUT 

Atlantic Gear Works, Inc., 124 Lafayette St., 
New York. 

Boston Gear Works, Inc., No. Quincy, Mass, 

Brown & Sharpe Mfg. Co., Providence, 

Fellows Gear Shaper Co,, Springfield, Vt. 

Hartford Special Mchry. Co.. Hartford, Conn, 

Massachusetts Gear & Tool Co., Woburn, Mass. 

Meisel Press Mfg. Co., Boston, Mass. 

Philadelphia Gear Works, Philadelphia, 

Stahl Gear & Machine Co., Cleveland. 


REAMER HOLDERS 

Gairing Tool Co., Detroit. 

Gisholt Machine Co., Madison, Wis. 

Landis Mch. Co., Inc., Waynesboro, Pa. 

McCrosky ‘Tool Corp., Pa. 

Scully-Jones & Co., 1903 8. Rockwell St., Chicago. 


REAMERS 


Barber-Colman Co., Rockford, Il. 
Butterfield Div. Union Twist Drill Co., Derby 
Line, Vt. 
Carboloy Co., Inc., Det 
Cleveland Twist Drill Co. 
Columbus Die, Tool & Mch. Co. ., Columbus, O. 
Davis Boring Tool Div., St. Louis, Mo. 
Ex-Cell-O Corporation, ‘Detroit. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Gairing Tool Co., Detroit. 
Gammons- Hoaglund Co., Manchester, Conn. 
Gisholt Machine Co., Madison, Wis. 
Greenfield Tap & Die Corp., Mass, 
Haynes Stellite Co., Kokomo, 
Illinois Tool Wks... 2501 N,. Keeler Ave., Chicago. 
W. C., Inc., Syracuse, N. Y. 
McCrosky Tool Corp., Meadville, Pa. 
Morse Twist Drill & Mch. Co., New Bedford, Mass. 
National Twist Drill o. Detroit. 
Pratt & Whitney Co., West Hartford, Con 
Scully-Jones & Co., 1903 8. Rockwell Ste Chicago. 
Union Twist Drill Co., Athol, Mass. 


REAMERS, ADJUSTABLE 
Barber. Co., Rockford, Ill. 


Carbgl Inc., Detroi 

Davis torn Tool D ‘St. 1 Louis, Mo, 
Ex- ‘Detro roit. 


Gairi Co., Detroit. 
Gisho}t Machine Co., Madison, Wis. 
Greenfied & Die Greenfield, Mass. 


he 8 M 
McCrosky Tool Corp., Meadville, Pa. 
Morse Twist Drill & Mch. Co., New Bedford, Mass. 
Pratt & West Hartford, Conn. 


REAMERS, TAPER PIN 
~~. Div. Union Twist Drill Co., Derby 


Line 
Gammons-Hoaglund Co., Manchester, Conn. 
Greenfield Tap & Die iS Greenfield, Mass. 

or. i Mc 

ne ., Wes art 

Union Twist Drin C Co., Athol, Mass. ord nn 
REAMING MACHINES 
Van Norman Mch. Tool Co., Springfield, Mass. 
RECORDING INSTRUMENTS FOR COUNTING 
National Acme Co., Cleveland. 


RECORDING INSTRUMENTS FOR 
ELECTRICITY 


General Electric Co., Schenectady, N. 
Leeds & Northrup Co., Philadelphia. 
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RECORDING INSTRUMENTS FOR PRESSURE 
Leeds & Northrup Co., Philadelphia. 


RECORDING INSTRUMENTS FOR SPEED 
Leeds & Northrup Co., Philadelphia. 


RECORDING FOR 
EMPERATU 


Leeds & Co., Philadelphia. 


REELS, STOCK, STANDARD AND AUTOMATIC 


& Mch. Wks., 4541 W. Lake St., Chicago. 
8, Tool Company, Inc., Ampere, 
Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 


REFRACTORIES, HEAT TREATING FURNACE 
Norton Co., Worcester, Mass. 


REGULATORS, TEMPERATURE 


General Electric Co., Schenectady 2. 
Leeds & Northrup €o., 


REMOVERS, JAPAN, ENAMEL, ETC. 
Oakite Products, Inc., 26 Thames St., New York. 


RHEOSTATS 


Allen-Bradley Co., Milwaukee, Wis. 
Geneyal Electric Co., Schenectady, N. Y. 


RIVET SETS 


American Swiss File & Tool Co., Elizabeth, N. J. 
Bethlehem Steel Co., Bethlehem,’ Pa. 
Cleveland Punch & Shear Works Co., Cleveland, O. 


RIVETERS, HYDRAULIC 


Bethelehem Steel Co., Bethlehem 

Hanga Engineering 1765 Ave., Chicago. 
Hannifin Mfg. Co., 621 8. Kolmar Ave., ‘Chicago. 
Morgan Engineering Co., Alliance, O. 


RIVETERS, PNEUMATIC 


Grant Mfg. & Mch. Co., Bridgeport, Conn, 

Hanna Engineering Wks., 1765 Elston Ave., Chicago. 

Hannifin Mfg. Co., 621 8S. Kolmar Ave. ‘Chicago. 

Ingersoll-Rand Co., 11 Broadway, New York. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St. Chicago. 


RIVETING MACHINES 


Grant Mfg. & Mch. Co., Bridgeport, Conn. 
Hanna Engineering Wks..'1765 Elston Ave., Chicago. 
Hannijfin Co., 621 8. Kolmar Ave., Chicago. 


RIVET-MAKING MACHINES 
Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 


ROUTERS, PORTABLE 
Onsrud Machine Works, Inc., 3940 Palmer S&t., 
Chicago. 


RULES, STEEL 

Brown & :— Mfg. Co., Providence. 

Starrett, L. Co., Athol, Mass. 

RUST PREVENTIVE 

Oakite Products, Inc., 26 Thames S8t., New York. 


SAFETY GUARDS FOR PUNCH PRESSES 
Taylor-Shantz, Inc., Rochester, N. Y. 


SAND BLAST EQUIPMENT 
See Blast Cleaning Iquipment, 


SANDERS 

Black & Decker a, Mtg. Co., Towson, Md. 
Carborundum gara Falls, N. Y. 
Delta Mf Wis. 

‘fant Co. Broadway, New York. 
Rotor Tool Co., Cleveland, O. 

Stow Mfg. Co., Binghamton, N. Y. 
Sundgtrand Mch. Tool Co., Rockford, Ill. | 
Vnites States Electrical Tool Co., Cincinnati, 
Van_ Dorn Electric Tools, Towson, . 

Walls Sales Corp., 96 Warren St., New York. 


SAW BLADES, HACK 
-Blum Mfg. Co., 5743 Bloomingdale <Ave., 


1Cago. 
Starrett, L. 8., Co., Athol, Mass. 


SAW SHARPENING MACHINES 

Covel Mfg. Co.. Benton Harbor, Mich. 

Karle Gear & Mch. Co., hia. 

Huther Bros. Saw Mfg. Co., Inc., Rochester, N. Y. 


SAWING MACHINES, CIRCULAR 
Consolidated Mch, Rochester, N. Y. 
Earle Gear & Mch. Philadelphia. 

Etna Machine Co., O Oo. 


SAWING MACHINES, FRICTION 


Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago. 


SAWING MACHINES, METAL CUTTING BAND 
ee -Blum Mfg. Co., 5743 Bloomingdale Ave., 


Avey Drilling Mch. Co., Cincinnati, O. 

Continental Machine, ine Minneapolis, Minn, 
Delta Mfg. Co., Milwaukee, = 

Huther Bros, Saw Mfg. Co., Rochester, N. Y. 
Racine Tool & Mch. Co., Wis. 


T, & Son, Inc.; 2558 W. 16th 
a icago, 
Tannewitz Works, Grand Rapids, Mich. 


SAWING MACHINES, POWER HACK 


Armstrong-Blum Mfg. Co., 5743 Bloomingdale Ave., 
Chicago, 


Covel Mfg. Co., Benton Harbor, eg 

Peerless Machine Co., 1613 Racine St., Racine, Wis, 

Racine Tool & Mch. Co., Racine, Wis. 

Ryerson, Joseph T., & Son, Inc., "2558 W. 16th 
St. Chicago. 


SAWING MACHINES, WOOD 
Delta Mfg. Co., Milwaukee, Wis. 


SAWS, CIRCULAR METAL CUTTING 
Consolidated Mch. Corp., Rochester, N. Y. 
Huther Bros. Saw Mfg. Co., Inc., Rochester, N, Y. 
Mlinois Tool Wks., 3801 No. Keeler Ave., Chicago. 
National Twist Drill. & Tool Co., Detroit. 

Union Twist Drill Co., Athol, Mass, 


SAWS. HOLE 


Armstrong-Blum Mfg. Co., 5743 Bloomingdale Ave., 
Chjcago. 


SAWS, METAL CUTTING BAND 
Anpeipene- -Blum Mfg. Co., 5743 Bloomingdale Ave., 


Delite” Mic. Co., Milwaukee, Wis. 

DoAl] Co., Inc., Des, Plaines, 

Huther Bros. fey, Co., ., Rochester, N. Y. 
3 Son, Inc., 2558 W. 16th 


0 
Starrett, L. Co., Athol, Mass. 


SAWS, PORTABLE ELECTRIC 


Black & Decker Mfg. Co., Towson, Md. 
Van Dorn Electric ‘Tools, Towson, Md, 


SAWS, SCREW SLOTTING 

Barber-Colman Co., Rockford, Ill 

Brown & herve Mfg. Co., Providence. 

Greenfield Die Corp., Greenfield, Mass. 
Morse Twist Drill & Mch. Co., New Bedford, Mass. 
National ag Drill & Tool Co., Detroit. 

Starrett, L. Co., Atho 

Union Twist Co.. Athol, Mass. 


SCREW CUTTING TOOLS—See Taps and Dies. 
AND NUT SETTING 


Black & Decker _- Co., Towson, Md. 
Errington Laboratory, 200 Broadway, 


Haskins, Rh 'G., Co., 617 S. California Ave., 


go. 
Ingersoll-Rand Co., 11 Broadway, New York. 
Safety Chuck Co., 18 Clinton St., 
ijcago. 
Stow Mfg. Binghamton, 
Strand, N. A., & Co., 5001 x. Wolcott Ave., 
Chicago. 
United States Electrical Tool Co., Cincinnati. 
Van Dorn Electric Tools, Towson, Md. 


SCREW MACHINES, SINGLE 
AND MULTIPLE SPIN 

Brown & Sharpe Mfg. Co., , 

Cleveland Automatic Machine Co., oO. 

Cone Automatic Machine Co., Inc., Windsor, Vt. 

Foote-Burt Co., Cleveland, O. 

Greenlee Bros. & Co., Rockford, Ill. 

Natignal Acme Co., Cleveland. F 

New Britain-Gridley Machine Div., New Britain 
Machine Co., New Britain, Conn. 


SCREW MACHINES, HAND 

See glso Lathes, Turret. 

Acme Machine ‘ool Co., Cincinnati, 

& Oliver, Inc., Cleveland, 

Brow Mfg. Co., Providence, 

Brot Mch. Co., Madison 

Brothers, Inc., Elmira, 

a Machine Tool Corp. (Foster Div.), 
Elkhart 

Jones & tice Machine Co., Springfield, Vt. 

Ris Lathe & Grinder, Inc., Brighton, Boston, 


Simmons Machine Tool Corp., Albany, N. Y. 
Waryer & Swasey Co., Cleveland. 


SCREW MACHINE TOOLS AND EQUIPMENT 


Bardons & Oliver, Inc., Cleveland, O. 

Brown & Sharpe Mfg. Co., Providence. 

Cleveland Automatic Machine Co., Cleveland, O. 

Gisholt Moh. Co., Madison, Wis. 

Greenlee Bros. & Co., Rockford, Il. 

International Machine Tool Corp. (Foster Div.), 

Elkhart, Ind. 

Jones & Lamson Machine Co., seinen. vt. 

Landjs Mch. Co., Inc., Waynes 

Murchey Mch. & Tool Co., Detroit. 

1 Acme Co., Cleveland. 

New eritain. Gridley Machine New Britain 
Machine Co., New Britain 

Potter & Johnston Machine Pawtucket, R. 

R & L Tools, Nicetown. Philadelphia. 

Warner & Swasey Co., Cleveland. 


SCREW MACHINE 


Eastern Mch. 


w Haven, Conn 
Morse Twist Drill & ich.’ Pa New Bedford. * Mass. 
National Acme Co., 


eland, 
Standard Pressed Steel Co. ., Jenkintown, Pa. 
SCREW PLATES 
Beals, Chas. H., & Co., 120-B N. Clinton 8t., 
ago. 
Butterfield Div. Union Twist Drill Co., Derby Line, 


Card, S. W., Mf Co. Mansfield 
Twist Drill & New Bedford, Mass. 
Pratt & Whitney Co., West Hartford, Conn. 
Winter Bros. Co., Wrentham, Mass. 


SCREWS, CAP, SET, SAFETY SET AND 
MACHINE 


Allen Mfg. Co., Hartford, Conn, 

American Screw Co... Providence, R. I. ’ 
Central Screw Co., 3511 Shields Ave., Chicago. 
rd, Mass. 
Conde Corp., New Britain, Conn. 

Ho Krome “screw Corp., Hartford, Conn. 


Chandler Products Corp., Cleveland, 
Co., New Bedfor 


S 
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International Screw Co., 
Co., 
Clevela 
fg. Op d. 
New Hampshire, 


mn. 

Parker-Kalon Corp., 200 Varick St., New York. 

Pawtucket Screw Co., Pawtucket, 

Pheoll Mfg. Co., 5700 W. Roosevelt Rd. 

Russell, & Ward Bolt & Nut Go., 
Port Chester, N, 

Scovill Mfg. Co., Waterbury, Conn. 

Shakeproof Lock’ Washer Co., 2553 N. Keeler Ave., 
Chicag 

Southington Hardware Co., 

Standard Pressed Steel Co., 

Whitney Screw Corp., Nashua, 


SCREWS, SELF-TAPPING DRIVE 

Parker-Kalon Corp, 200 Varick St., New York. 

Shakeproof Lock Washer Co., 2553 N. Keeler Ave., 
Chicago. 


SCREWS, THUMB 

A an Screw Co., Providence, R. I. 

Corp., 200 Varick St., New York. 

Williams, J. bs & Co., 225 Lafayette St., 
New Yor 


Detroit, 
veland 


Chicago. 


Southington, Conn. 
Pa. 


SEALS AND RETAINERS, OIL OR GREASE 

Garlock Packing Co., Palmyra, N. Y. 

Gite “Bros. Mig. Co. 1858 8. Kilbourn Ave., 
Chicago, 


SEAMLESS STEEL TUBING 
See Tubing, Seamless Steel. 


SECOND-HAND MACHINERY. ETC. 
Atlantic Machinery Corp., 149 Broadway, New York, 


Cincinnati Machinery & Supply Co., Cincinnati. 

Eastern Machinery Co., Cincinnati. 

~~ Louis E., & Co., 1761 Elston Ave., 

nica; 

General SSachinery Corp., Boston, Mass. 

Hill Clarke Machinery Co., 649° Washington Blvd., 
Chicago, 

Lang Machinery Co., Pittsburgh, Pa. 

Miles Machinery Co., Saginaw, Mich. 

Morey Mchry. Co., Inc., 410 Broome 8t., New York. 

Simmons Machine Tool Corp., Albany, N. Y. 

Wigglesworth Machinery Co., Cambridge, Mass. 


SEPARATORS, CENTRIFUGAL OIL 
National Acme Co., Cleveland, 


SHAFTING, STEEL 


Bethlehem Steel Co., Bethlehem, Pa. 
Ityerson, Joseph T., Son, Inc., 2558 W. 16th 
8t., Chicago. 


Standard Pressed Steel Co., Jenkintown, Pa. 
Union Drawn Steel Div., Massillon, 
Union Twist Drill Co.,;’ Athol, Mass. 


SHAFTING, STEEL TUBING FOR 
National Tube Co. (U. §. Steel Co, Div.), 
Pittsburgh. 


SHAFTS, FLEXIBLE 


Haskins, R. G., Co., 617 S. California Ave., 
Chicago. 
Stow Mfg. Co., Inec., Binghamton, 
A. & Co., 5001 N. Woleatt Ave., 
1cago, 


SHAFTS, HOLLOW BORED 
American Hollow Boring Co., 


Erie, Pa. 
sethJehem Steel Co., 


Bethlehem, Pa. 


SHAFTS, TURNED AND GROUND 


sethlehem Steel Co., Bethlehem, Pa. 
Ryerson, — T., & Son, Inc., 2558 W. 


16th 
&t., Chic 
“Steel Div., Massillon, O. 


U nion 


SHAPERS 


American Tool Wks., 
Atlag Press Co., Kalamazoo, Mich. 
Cincinnati Shaper Co Cincinnati, 
Lewis Machine Tool Co., Los Angeles, 
Machinery Mfg. Co., Los pugmes, Calif. 
Ohio Machine Tool ‘Co., Kenton, O. 

Caxae Machine Works, Inc., 3940 Palmer 8t., 


cago. 
Mch. Tool Co., Rockford, Ill. 


Roe 
Smith & Mills Co., Cincinnati. 


Co., Cincinnati. 


Calif. 


SHAPERS, VERTICAL 

Panson- Whitney Mfg. Co., Hartford, Conn. 
Jones Mch. Tool Works, Inc., Philadelphia, Pa. 
Pratt & Whitney Co., West” Hartford, Conn, 


SHAPES, STRUCTURAL 
Bethlehem Steel Co., Bethlehem, Pa. 
Carnegie-Illinois Steel Corp. (U. 8. Steel Corp. 
Div.), Pittsburgh. 
(U. 8. Steel Corp. Div.), 


Columbia Steel Co, 
San Francisco 

Cramp Brass & t.. Foundries Co., Philadelphia, Pa. 

Tennessee Coal, Iron & R. R. Co. (U. 8. Steel 
Corp. Div. ; Birmingham, Ala. 


SHEARING 


Bethlehem Steel Bethlehem, 
Cleveland Punch & Pitan Works Co. 


Pa. 
. Cleveland, O. 
Cincinnati Shaper Co., Cincinn 


ati. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Ferracute Machine Co., Bridgeton, N. 
Hannifin Mfg. Co., 621 S. Kolmar jie Chicago. 


Alliance 
Wks., 
of Whiting 


Morgan E ngineerin Co. 
Niagara Mch. ‘Tool 
Witting Div. 


Ryerson, 
8t.. C 


Corp., Harvey, 


Joseph T., & Son, Inc., 2558 W. 16th 
hicago. 


Schatz Mfg. Co., hkeepsie, 
Watson-Stillman ‘Rose ‘ile, 'N N. J. 
Yoder Co., 


SHEARS, ROTARY 


Cleveland Punch & Sheas Works Co., Cleveland, 0. 
Conealidated Mch. Corp., Rochester, N. Y. 
Niag: Mch. & Tool. Wkzs., "Buffalo. 


Quitkwork- Whiting Div. of Whiting Corp., Harvey, 
Ryerson,_ Joseph T., & Son, Inc., 2558 W. 16th 


Chicas 0. 
Schatz Co. Poughkeepsie, N. Y. 
Union rage Drill Co., Athol, Mass, 


SHEARS, SQUARING 


Cincinnati Cincinnati. 
Cleveland Punch Shear Works Co., Cleveland, 0. 
Consolidated Mch. Corp., A 


Mch. & Too 


ulalo. 
Schatz Mfg. 


Co., Poughkeepsie, N. Y. 
SHEAVE WHEELS 
Jones, W. A., Fdry. & Mch. Co., 4409 W. Roosevelt 
Road, Chicago. si 


Wks., Buffal 


SHEET METALS 
Bethlehem Steel Co., Bethlehem, Pa. 
Carnegie-Ilinois Steel Corp. (U. Steel Corp. 


Div.), Pittsburgh. 
Columbia Steel Co. (U. 8. Steel Corp. Div.), 
San Francisco, Cal. 
In ergoll Steel & Disc Div. Borg-Warner Corp., 
ew Castle, Ind. 
ad ny Joseph T., & Son, Inc., 2558 W. 16th 


Chicago. 
Senate Coal, Iron & R. R. Co. (U. 8, Steel 


Corp. Div.), Birmingham, Ala. 


SHEETS, IRON AND STEEL 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carnegie-Illinois Steel Corp. (U. 8. Steel Corp. 
Div.), Pittsburgh. 

Columbia Steel Co. (U. 8. Steel Corp. Div.), 
San Francisco, Cal. 

Ryerson, Joseph T., & Son, Inc, 2558 W. 16th 
8ty Chicago. 

Tennessee Coal, Iron & R. R. Co. (U. 8. Steel 
Corp. Div.), Birmingham, Ala. 


ADJUSTABLE IN HEIGHT 


welding. 


| 
| 
Gentlemen: 
Mail this coupon today 
without any obligation! 
whatever. 
Address 


1305 S$. KILBOURN AVE. 
Se SS SS SS SS SSS SF SS SSS eee 


CULLEN-FRIESTEDT CoO. 
1305 S. Kilbourn Ave., 


FIND OUT HOW MUCH 


faster, more economical weld- 
ing and better welding you 
can do on a C-F Positioner. 


Our circular WP20 is an interesting and 
informative booklet you should have about 
these machines which speed up production 


CHICAGO, ILLINOIS 


Chicago, Illinois 


Please send me a copy of your circular W-P20. 
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SHEETS, PERFORATED 


Chicago Perforating Co., 2445 W. 24th Place, 


Chicago. 
SHIMS 
Ohio Shim & Gasket Co., Cuyahoga Falls, O. 
SINE BARS 
Johansson Div., Ford Motor Co., Dearborn, Mich. 
Starrett, L. S., Co., Athol, Mass. 
SLEEVES 
Cleveland Twist Drill Cleveland, 
Greentield Tap & Die Corp., Greenfield 
Morse Twist Drill & Mch. Co., New ot 


National Twist Drill & 
Pratt & Whitney Co., West Hartford, Conn. 
Scully-Jones Co., 1903 S. Rockwell St., Chicago. 
Union Twist Drill Co., Athol, Mass. 


Tool Co., Detroit. 


SLITTING MACHINES, SHEET METAL 
Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 


SLOTTING MACHINES 

Consolidated Mch. Tool Corp., Rochester, N. 
Douglas Mchy. Co., Inc., 150 Broadway, New SSork. 
Jones Machine Tool Works, Inc., Pa. 
Rockford Mch. Tool Co., Rockford, Il 

Sellers, Wm., Co., Ine., Philadelphia. 

Waterbpry Farrel Fdry. & Mch. Co., Waterbury, Ct. 


SOCKETS 
Cleveland Twist Drill Co., 
Greentield Tap & Greenfield, Mass. 
Morse ‘Twist Drill & Go.. New Bedford, Mass. 
National Twist Drill a “Tool Co., Detroit. 
Pratt & Whitney Co, an Hartford, Conn. 
Scully-Jones & Co., 1903 S. pogzwell S8t., ‘Chicago. 
Union Twist Drill Mass. 
Williams, J. 60. 225 Lafayette St., 

New York, 


Cleveland 


SOLDER FOR ALUMINUM AND CAST IRON 
Cramp Brass & Iron Foundries Co., Philadelphia, Pa. 


SPECIAL MACHINERY 

Baird Machine Co., Bridgeport, Conn. 

Baldwin-Southwark ‘Corp , hiladelphia, 

Barnes Drill Co., Rockford 

Barnes, W. F., John, tol! 

Baush Machine’ Tool Co., Springfield, Mass 

Metmehem Steel Co., Bethlehem, Pa. 

Bilgram Gear & Mch, Wks... Philadel 

Blanchard Machine Co., Cambridge, 

Columbus Die, Machine ‘Columbus. oO. 
Rochester, N. Y. 

St. Louis, Mo, 


AND TOOLS 


Pa. 
Ill. 


Consolidated Mch. Tool 


Davis Boring ‘Tool Co., Ine. 


Denison Engineering Co., Columbus 8, 

Earle Gear & Mch. Co., Philadelphia. 

Elgin Tool Wks., Inc., “Berteau & Ravenswood Ave., 
Chicago. 

Ex-C ail. O Corp., Detroit. 

Farrel- Birmingham Co., Inc., Buffalo, N. Y., and 
ng Conn. 

Gairing ‘Tool Co., Detroit. 


Gisholt Mch, Co., Madison, Wis. 
Gorton Machine Co., Racine, Wis. 
Grant & Mch: Co., Bridgeport. Conn. 
Greenle 3ros. 
Hannjfin Mfg. Co., S. Kolmar Ave. 
Hartford Special Mchy. Co., Hartford, Conn 
Hill Acme Co., Cleveland, 6. 
Jones Machine’ Tool Works, Philadelphia, Pa. 
Langelier Mfg. Co., Providence. 
lipe, W. C. "Syracuse, N. Y. 
Modern Machine Gorp., Brooklyn, N. Y. 
Moline Tool Co., Moline, Alan 

an 


Morgan_ En ineering Co., 

Morse Twist Drill & Mch "7 Bedford, Mass, 

National Acme Co., pk 

National-Erie @orp,, 1521 Raspbe Bt , Erie. Pa. 

National Twist’Drill & Tool Co., Detr 

New SBritain-Gridley Machine Div., = ‘Britain 
Machine Go... Britain, Conn. 

New Jersey Gear & Mig. Ne ar 

Niagara Mch. & Tool 

Pioneer Engineering & Mfg. Mich. 

Hartford, @onn. 


Pratt & Whitney Co. 
Corp. Worcester, Mass. 


Inc., 


ot, 0., 


S. & S. Mch. Works, 4541 W. Lake St., Chicago. 
Sugdstrand Machine Tool Co., Rockford, 
Taft-Peirce Mfg. Co., Woonsocket, R. 

Union Twist Drill Co., Athol, Mass. . 

U. Tool Ampere, N. J 

V & O Press Co luds N 

Waltham Mch. Wks., Weitham. “Mass. 


SPEED REDUCERS 


Atlantic Gear Works, Inc., 124 Lafayette St., 
New Yor 

Boston (iear Works, Inc., No. Quincey, Mass, 

Cieveland Worm & Gear Co., leveland. 

Cullman Wheel Co., Altgeld St., Chicago. 

new «& Thompson Co., Mi lwaukee, Wis. 
arre]-Birmingham Co., Inc., Buffalo, N. Y., and 
Ansonia, Conn. 

Ganschew ‘Gear Co., 16 N. Morgan St., Chicage. 

General Electric Co., 

Grant Gear Works, Inc., Boston, Mass. 

Janette Mfg. Co., 556 W. Monroe St., Co 

Jones W. A., Fdry. & Mch. Co., 4409 W. Roosevelt 
Road, Chicago. 


Morse Chain Co., 

Philadelphia Gear Works, 

a Niles Crane & Hoist Corp., 


Ithaca, N. Y. 
Philadelphia. 
Montour Falls, 


SPINDLES, GRINDING 


Ex-Cell-O Corporation, 


Detroit. 


SPINDLES, HOLLOW BORED 


American Hollow Boring Co., 


Erie, Pa 


SPINNING LATHES 
See Chucking Machines. 


SPRING ne AND FORMING 


MACHIN 


Baird Machine Co., Bridgeport, Conn. 

SPRINGS, WIRE 

American Steel & Wire Co. (U. S. Steel Corp. 
Div.), Cleveland. 

Columbia Steel Co. (U. S. Steel Corp. Div.), 
San Francisco, Cal. 


Hentee Pressed Steel Co., 


Lansdale, Pa. 


SPROCKET CHAINS 
Atlantic Gear Works, Inc., 124 Lafayette St., 


Boston Gear Works, Inc., 
Cullman Wheel Co., 
want 
Mors 
Phila 


New Yor 

Quincy, Mass. 
1339. t., Chicago, 
Gear Boston, 8. 

Chain Co., 


N. 
elphia Gear Works, Philadelphia. 


SPROCKETS 


Works, 
Boston Gear Works, 


Inc., 124 Lafayette St., 


No. Quincy, Mass 


New Yor 


Cullman Wheel Co., 1339 Altgeld St., Chicago. 

Grant Gear Works, Inc., Boston, Mass. 

Hartford Mehry. Go. Con 

Jones, A., Fdry. & Mch. Co., 4409 W. Roosevelt 
Road, Chica z0. 

ag Erie Corp., 21 Raspberry St., Erie, Pa. 
Phijadelphia Gear ‘Works Philadelphia. 

Whitney Chain & Mfg. Co., Hartford, Conn. 


STAMPINGS, SHEET METAL 


Shakeproof feck Washer Co., 2553 N. 
Taylor-S 


Keeler Ave., 
Chjca 


Inc., Rochester, N. Y. 


STAMPS, STEEL, AND MARKING DIES 


Pittsburgh 


Stamp Co., Inc., Pittsburgh. 


STEEL 


Allegheny Ludlum Steel ., 
American Steel 


Div 
Bethlehem Steel 
Carnegie-Illinois Steel C 


Diy 
Carpenter Steel Co., 


of Pa. 
& Wire Co. . S. Steel C 


‘orp. 
Cleveland. 
Co., Bethlehem, Pa. 
(U. 8. Steel Corp. 


Pa. 


v.). 
‘orp. 
Readinz, 


.), Pittsburgh. 


Columbia Steel Co, 
an Francisco, Ca 
Crucible Steel Co. 
New York, 


8S. Steel Corp. Div.), 
America, Chrysler Bldg., 
Firth-Sterling Steel” Co., McKeesport, Pa. 


Jessop Steel Co., Washington, Pa. 
Ingersoll Steel & Dise Div. Borg-Warner Corp., 


New Castle, Ind. 

Monarch Steel Co., Ind. 

National Tube Co. (U. 8S. Steel Corp. Div.), 
Pittsburgh. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th St., 
Chicago. 

Tenyessee Coal. Iron & R. R. Co. (U. 8. Steel 
Corp. Div.), Birmingham, Ala. 

Timken Roller Bearing Co., Canton, O. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

Wheelock, Lovejoy & Co., Inc., Cambridge, Mass. 

STEEL ALLOYS 

See Alloy-steels. 

STEEL BARS 

See Bars, Steel. 

STEEL, COLD DRAWN 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 


American Steel & Wire Co. 
ldiv.), Cleveland. 

Bethlehem Steel Co., Bethlehem, 

Crucible Steel Co. of America, 


(u. 8. 


Pa 
Chrysler Bldg., 


Steel Corp. 


New York, } 

Firth-Sterling Steel Co., McKeesport, Pa. 

Monarch Steel Co., Indianapolis, Ind. 

National Tube Co. § Steel Corp. Div.), 
Pittsburgh. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St.. Chicago. 

Timken Roller Bearing Co., Canton. O 

Wheelock, Lovejoy & Co., Inc., Cambridge. Mass. 

STEEL, COMPOSITE TOOL AND DIE 

Jessop Steel Co., Washington, Pa. 

STEEL, HIGH SPEED TOOL 

Allegheny Ludlum Steel Corp., om. Pa. 

Arpstrong Krothers ‘Tool Co., 313 Francisco 
Ave., Chicago. 


Bethleliem Steel 
Carpenter Steel Co., 


Bethlehem, 
"Reading, Pa. 


Pa. 


Cleveland Twist Drill Co., Cleveland. 

Crucible Steel Co. of America, Chrysler Bldg., 
New York, N. ‘ 

Firth- Sterling Steel Co., McKeesport, Pa. 

Jesson Steel Co., Washington, Pa. 

Latrobe Electric Steel Co., Latrobe, Pa. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St.. Chicago. 

Vanadium Alloys Steel Co. Latrobe, Pua. 

weg Lovejoy & Co., Inc., Cambridye, Mass, 


STEEL, MACHINE 


Bethlehem Steel Co., Bethlehem, Pa. 
Crucjble Steel Co. “ America, Chrysler Bldg., 


New York, 
Jessqp Steel Co., Washington, Pa. 
Ryerson, Joseph T.. & Son, Inc., 2558 W. 16th 

St. Chicago. 
Timken Roller Bearing Co., Canton, O. 
Vanadium Alloys Steel Co.. Latrobe, Pa. 
Wheelock, Lovejoy & Co., Inc., Cambridge. Mass. 
STEEL, RUSTLESS 

Pa. 


Allegheny Ludlum Steel Corp., 

Bethlehem Steel Co., Pa 

Carpenter Steel Co. Pa 

Crugihle Steel Co. _ of America, Ghrvster Bldg.. 
New York, 

Firth-Sterling Co., 

Jessop Steel Co., 


Bethlehem 
Reading, 


McKeesport, 
Washington, Pa. 


Pa 


STEEL, STAINLESS 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 


American Steel & Wire Co. (U. §. Steel Corp. 
Div.), Cleveland. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpegie-Illinois Steel Corp. (U. S. Steel Corp. 
Div.), Pittsburgh. 

Carpenter Steel Co., Reading, Pa. 

Steel Co. of America, Chrysler Bldg., 


New York, N. 


Firth-Sterling Steel Co., McKeesport, Pa. 


All About 
Arc Welding 


* Here are the results of twenty years’ 
fact-finding on the part of a staff of two 
hundred arc welding experts contacting 
every industry throughout the world. The 
new 6th edition ‘‘Procedure Handbook 
of Arc Welding Design and Practice’ contains 
up-to-date facts about all aspects of arc welding 
and its many profitable applications, compiled 
and edited for quick reference and easy under- 
standing. This authoritative reference guide will 
enable you to keep abreast of this fast-growing 


industry for personal advancement and profit. 


You cannot afford to be without this valuable 


new Handbook. 


THE NEW HANDBOOK 


YOUR 


GUIDE TO PROGRESS 


Complete in every detail. In eight parts—(1) 
Welding Methods and Equipment. (2) Technique 
of Welding. (3) Procedures, Speeds and Costs. 
(4) Weld Metal and Methods of Testing. (5) Weld- 
ability of Metals. (6) Machine Design. (7) Struc- 
tural Design. (8) Actual Applications. 


Recognized throughout the world as the 
authentic reference book on arc welding. More 
than 90,000 copies of first five editions have been 
sold. 6th edition is an entirely NEW Handbook, 
containing important new information. Written 
clearly. Well indexed for quick reference. Size 
6” x 9” x 15%” — ideal for use in office, shop or 
school. Printed on fine paper. Bound in semi- 
flexible simulated leather—gold em 


Published by THE LINCOLN ELECTRIC CO. 
For Sale by The Industrial Press, 148 Lafayette St., New York 
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Ingers Div. Borg-Warner Corp., TAPPING ATTACHMENTS AND DEVICES Dont Co., om, Conn. 
New Cas yreenlee Bros. & Co., Rockford, [l. 
Jessop Steel Washington, Pa. Haskins, R. G., Co., 617 So. California Ave., 

Pittsburgh. New. York sanical Laboratory, 2 Kingsbury Mch. Tool Corp., Keene, N, H. 
Ryerson, T., & Son, Inc., 2558 W. 16th Ettco Tool Co., Brooklyn, N. Langelier. dite 

eland-G ifforc ‘oO orcester ass. 
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STEEL STOCK GROUND FLAT Modern Tool Wks., Rochester, N. Y. National Acme Co.. Cleveland. 
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Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 
TAPPING MACHINES 

Armstrong- Bium Mfg. Co., 5743 Bloomingdale Ave., TAPS 

egleny udium ee 1 ycago. 
Amerjcan Steel & Wire Co. S. Steel Corp. Avey Drilling Mch. Co., Cincinnati, O. Besl rk C 20- ‘. Clinton S 
Carnegie: Illinois Steel Corp. (U.'S. Steel Corp. Barnes, F.. Co.. Roe kford. UL Butterfield Div. Union Twist Drill Co., Derby Line, 

div.) ittsburgh. aush achine Too 0. pringtiel Mass. Card Ca... sfi Mass 
Columbia Steel . S. Steel Corp. Div.), Bradford Machine Tool Co., Cincinnati, O. Card, o., 
nee hate Washington Pa Elgin Tool Wks., Inc., Berteau & Ravenswood Ave., Greenfield Tap & Die Corp., Greenfield, Mass. 


Chicago. Hanson-Whitney Mec 

T., & Son, inc., 2558 W. 16th Frew Machine Co., Philadelphia. 

Tennessee Coal, Iron & R. R. Co. (U. S. Steel 
Corp. Div.), Birmingham, Ala. 

Thomas Steel Co., Warren, O. 


STEEL. ZINC, TIN AND COPPER COATED 
STRIP 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Thomas Steel Co., Warren, O. 


STELLITE 
Haynes Stellite Co., Kokomo, Ind. 


? 


NUMBER 1 
QUESTION 


When? 


STOCKS, DIE 

a Div. Union Twist Drill Co., Derby Line, 
Card. S. W., Mfg. Co.. Mansfield, Mass. 

Greenfield Tap & Die Corp.. Greenfield, Mass. 
Morse Twist Pritt & Mch. Co., New Bedford, Mass. 
Oster Manufacturing, Cleveland. O. 

Pratt & Whitney Co., West Hartford, Conn. 


STONES, OIL OR SHARPENING 
Carborundum Co., Niagara Falls, N. Y. 


STOOLS 
Standard Pressed Steel Co., Jenkintown, Pa 


STRAIGHT EDGES 

Johansson Divy., Ford Motor Co., Dearborn, Mech. 
Jones Machine Tool Works, Inc., Philadelphia, Pa. 
Starrett, L. S., C., Athol, Mass. 


STRAIGHTENING MACHINERY 
Baldwin-Southwark Corp., Philadelphia. Pa 
Consolidated Mch. Tool Corp., Rochester, N. Y¥. 
Hannjfin Mfg. Co., 621 8S. Kolmar Ave., Chicago 
Morse Twist Drill & Mech. Co., New Bedford, Mass. 
Schatz Mfg. Co., Po ughkeepsie, N, 

Springfield Tool Co., Springtiel 

Wat erbur y Farrel Fdry, & Mch. Co., on ct 
Watson an Co., Roselle, J. 


STUD SETTERS 
— on Mechanical Laboratory, 200 Broadway, 


‘Tool Wks Rochester, N.Y. “When can you send “When can you 
ee promise delivery of ...?’ That’s the Number One 
SUB PRESSES question today. Cleveland Tapping Machines answer 
- ag Ek. A., Mfg. Co., 1810 8. Kilbourn Ave., it with certainty in two ways. 
ONE — The Cleveland Tapping Machine is a high- 
efficiency machine tool that can easily produce 
Norton Co., Worcester, Ma-- 30 precision tapped holes per minute. Its completely 
SWAGING MACHINES automatic cycle includes split-second reversal at 
exact depths. A simple, 90-second clutch adjust- 
heton Co, “Conn, ment insures sensitive control and long life. Dual 
_ a , depth gauge makes it possible to tap to different 
pene seal Co., Milwaukee, Wis depths in one setting. 
Shepard, Niles Crane & Hoist Corp., Montour Falls. TWO —Cleveland Tapping Machines are available 
Westinghouse Elec, & Mfg. Co., E. Pittatargh, Ps. for IMMEDIATE DELIVERY! Write for full specifica- 
TACHOMETERS tions, quotations and prompt delivery dates. 
Leeds & Nortituy Co., Philadelphia. 


Veeder-Root Inc., Hartford, Conn. 


TAPER PINS, STANDARD 


Morse Twist Drill & Mch. Co., New Bedford, Mass. 
Pratt & Whitney Co., West Hartford, Conn. 

TAP EXTENSIONS 

Allen Mfg. Co., Hartford, Conn. 


TAP HOLDERS 


Errington Laboratory, 200 Broadway, A 

_ Ngw Yor 

Gairing Toot Co., Detroit. . 
MecCrosky Tool Meadville, Pa 


Corp., 
Procunier Safety Chuck Co.. 18 S. Clinton St 
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Morse Twist Drill & Mch. Co., New Bedford, Mass. 
Murchey Meh. & ‘Tool Co., Detroit. 

National Acme Co., Clevel and. 

Pratt & Whitney Co., West Hartford, Conn. 

Winter Bros. Co., Wrentham, Mass, 


TAPS, COLLAPSING 

Geometric Tool Co., New Haven, Conn. 
Landis Mch. Co., Inc., Waynesboro, Pa. 
Modern Tool Wks., Rochester 
Murchey Mch. & ‘Tool Co., Detroit. 
National Acme Co., Cleveland, 
Rickert-Shafer Co., Erie, Pa. 


THERMOMETERS, INDICATING AND 
RECORDING 
Leeds & Northrup Co., Philadelphia, Pa. 


THREAD CUTTING MACHINERY 


Brown & Sharpe Mfg. Co., Providence. 
Eastern Machine Screw New Conn, 


Fellaws Gear Shaper 
Grant Mfg. Mch. 9 y Bridgeport, Conn. 
Landis Mch. Inc., 


Pa. 
Bradner Co., Clevelanc 

me Tool Wks., Rochester, N. Y. 

Oster Manufacturing, Cleveland, O. 

Murcghey Mch. & ool Co.. Detroit. 

Pratt & Whitney Co., West Hartford, Conn. 
Rivett Lathe & Grinder, Inc. Brighton, Boston. 
Taft-Peirce Mfg. Co., Woonsocket, 


THREAD CUTTING TOOLS 


——, Brothers Tool Co., 313 N. Francisco 

ve nic 

Eastern Machine Borew Corp., New Haven, Conn. 

Geometric Tool Co., New I aven, Conn, 

Landis Mch. Co., Inc., Waynesboro, Pa. 

Modern Tool Wks., Itéchester, N. 

Oster Manufacturing, Cleveland, oO. 

Pratt & Whitney Co., West Hartford, Conn. 

Ready Tool Co., Bridgeport, Con 

Rivett Lathe & Grinder, Inc., Brighton, Boston. 

Taft-Peirce Co... Woonsocket, R. 

Williams, a Lafayette St., 
New York, 


THREAD GAGES 
See Gages, Thread. 


THREAD GRINDING MACHINES 
See Grinding Machines, Thread. 


THREAD MILLING MACHINES 


Hanson-Whitney Mch. Co., Hartford, Conn. 
Lees-Bradner Co., Cleveland. 

Pratt & Whitney Co., West Hartford, Conn. 
Waltham Mch. Wks.,’ Waltham, Mass. 


THREAD ROLLING MACHINES 
V &O Press Co., Hudson, N. 


Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 


TIN AND TERNE PLATES 

Bethlehem Steel Co., Bethlehem, Pa. 

Carnegie-Ilinois Steel Corp. (U. S. Steel Corp. 
Div.), Pittsburgh. 

Columbia Steel Co. (U. S. Steel Corp. Div.), 
San Francisco, Cal. 

Tennessee Coal, Iron & R. R. Co. (U. 8. Steel 
Corp. Div.), Birmingham, Ala. 


TOOL BITS, HIGH SPEED STEEL 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Armstrong Brothers Tool Co., 313 N. Francisco 
Ave., Chicago. 

Barber-Colman Co.. Rockford, in. 

Carpenter Steel Co., Reading, 

Crucible Steel Co. of America, iain Bldg., 
New York, N. Y. 

Firth-Sterling Steel Co., McKeesport, Pa : 

Illinois Tool Wks., 2501 N. Keeler tg Chicago. 

Jessop Steel Co., Wastington, Pa. 

ave sept, Joseph’ T., & Son, Inc., 2558 W. 16th 

vaste Alioys Steel Co., Latrobe, Pa 

Wheelock, Lovejoy & Co., Inc. Cambridge Mass. 

Williams,’ JH. & 225 Lafayette St., 
New York, N. Y 


TOOL BITS, SPECIAL ALLOY 
Haynes Stellite Co., Kokomo, Ind. 


TOOL GRINDERS 
Seq, Grinders for Sharpening Turning and Planing 
‘ools 


TOOL HEADS, ADJUSTABLE 
Gairing Tool Co., Detroit. 


TOOL HOLDERS 
ay te. — Tool Co., 313 N. Francisco 


Chi 

Cleve! Twist ‘Drill Co., Cleveland. 
Gairing Tool Co., Detroit. 

Gisholt Machine Co., Madison, Wis. 
Jones & Mch. Co., Sprin ield, 
Lovejov Tool Inc., Springfiel 

R and L Tools, ‘Nicetown, 
St., Chi 
cullv-Jones ockwe cago, 
(Turret 


Warner & Co., Clevela 
New York, 


TOOLMAKERS’ INSTRUMENTS 


Brown & Sharpe Co. 
Starrett, L. S., Co., Athol, M 


TOOL STEEL 


Allegheny Ludlum Steel Corp., — 

Bethlehem Steel Co., Bethlehem 

rucible Steel Co. o merica, bs 
New York, N. Y. 
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Steel Co. Pa. 

Jessap Steel Co., Washington, P 

Ryerson, Joseph T., & Son. 2558 W. 16th 
t.. icago. 


TOOLS, CARBIDE-TIPPED 

Carhploy Co., Inc., Detroit. 

Ex-Cell-O Corporation, Detroit. 

Firth-Sterling Steel Co. en, Pa. 

Gairing Tool Co., 

Illinois Tool Wks., "N. Keeler Ave., Chicago. 
McKenna Metal Co., Latrobe, Pa. 

Morse Twist Drill & Mch. Co., New Bedford, Mass. 
Vanadium Alloys Steel Co., Latrobe, Pa. 
Vascoloy-Ramet Corp., No. Chicago, Il. 


TOOLS, LATHE, SHAPER AND PLANER 

Armstrong ssrothers Tool Co., 313 N. Francisco 
Ave., Chicago. 

Firth-Stering Steel Co.. McKeesport, Pa. 

Gisholt Machine Co., Madison, Wis. 
(For Lathes Only). 

Haynes Stellite Co., Kokomo, Ind. 

Illinois Tool Wks., 2501 Keeler 

Jones & Lamson Mch. Co., Springfield, 

McKenna Metals Co., Latrobe, Pa. 

Ready Tool Co., Bridgeport, Conn. 

Warner & Swasey Co., Cleveland. 

Williams, J. H., & Co., 225 Lafayette St., 
New York, N. Y. 


TRANSFORMERS 


General Electric Co., Schenectady, N. Y. 
Wagner Electric Co., St. Louis, Mo. 


TRANSMISSION MACHINERY 


See Hangers, Shafting, Pulleys, Clutches, Couplings, 
Belting, Chains, etc. 


TRANSMISSION, VARIABLE SPEED 
Continental Machines, Inc., Minneapolis, Minn. 
Reeves Pulley Co., Columbus, Ind. 

Toledo Timer Co., Toledo, 


TUBE FLANGING MACHINES 
Grant Mfg. & Mch. Co., Bridgeport, Conn. 


TUBE MACHINERY, FORMING AND DRAWING 
Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 


TUBING, STAINLESS STEEL 

Allegheny Ludlum Steel Corp. Pa. 

Carpenter Steel Co., Reading, 

National Tube Co. (U. 8. Steel” ‘Corp. Div.), 
Pittsburgh. 

— ——— T., & Son, Inc., 2558 W. 16th 

Chicago 
Timken Roller Bearing Co., Canton, O. 


TUBING, STEEL AND SEAMLESS STEEL 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

National Tube Co. (U. S. Steel Corp. Div.), 
Pittsburgh. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St... Chicago 


Timken Roller. Bearing Co., Canton, O. 


TUMBLING BARRELS 
See Barrels, Burnishing and Tumbling. 


TUNGSTEN CARBIDE 

Carboloy Co., Inc., Detroit. 
Firth-Sterling Steel Co., MeKeesport, Pa. 
McKenna Metals Co., Latrobe, Pa. 


TWIST DRILLS 
See Drills, Twist. 


UNIVERSAL JOINTS 


Baush Machine Tool Co., Springfield, Mass. 
Boston Gear Works, Inc., No. Quincy, Mass. 


VALVES, HYDRAULIC 


Baldwin-Southwark Corp., Philadelphia, Pa. 
Hannifin Mfg. Co., 621 S. Kolmar Ave., Chicago. 
Racine Tool & Mch. Co., Racine, Wis. 

Sundstrand Machine Tool Co., Rockford, Ill. 
Watson-Stillman Co., Roselle, N. J. 


VALVES, PNEUMATIC 
Hannifin Mfg. Co., 621 8. Kolmar Ave., Chicago, 


VISES, BENCH 


Avey Drilling Mch. Co., Cincinnati, O. 
Desmond-Stephan Mfg. Co., Urbana, Oo 


VISES, MACHINE 


“<r -Blum Mfg. Co., 5743 Bloomingdale Ave., 

‘0. 

Armstrong Brothers Tool Co., 313 N. Francisco 
Ave., Chicago. 

Avey Drilling Mch. Co., Cincinnati, O. 

Barber-Colman Co., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence. 

Covel Mfg. Co., Benton Harbor, Mich. 

Desmond-Stephan Mfg. Co., Urbana, O. 

Graham Mfg. Co., Inc., E. Greenwich, R. I. 

Hannifin Mfg. Co., 621 8. Kolmar Ave. ., Chicago, 

LeBlond, R. K., Tool Co., , Cincinnati. 

Sheldon ‘Machine Co., 1627 N. Kilbourn Ave., 
Chicago, 


VISES, PIPE 


Greenfield Tap & Die one. Greenfield, Mass. 
Williams, J. & Co., 225 Lafayette St., 
New York, N. 


VISES, PLANER AND SHAPER 


Cincinnati Planer Co., Cincinnati. 
Cincinnati Shaper Co., Cincinnati. 
Graham Mfg. Co., Inc., E. Greenwich, R. I. 


VOLTMETERS 
General Electric Co., Schenectady, N. Y. 


WASHERS 


Boston Gear Works Inc., No. Quincy, Mass. 
Shakeproof Lock Washer’ Co., 2553 N. Keeler Ave., 
Chicago, Ill 


WELDING AND EQUIPMENT, 
OXY-ACETYLEN 


Air Reduction Sales a 60 E. 42nd St., New York. 
Linde Air Products Co., 30 E. 42nd St., New York. 


WELDING AND CUTTING GASES 


Air Reduction Sales Co., 60 z 42nd St., New York. 
Linde Air Products Co., 30 E. 42nd St., New York. 


WELDING EQUIPMENT, CONTROLS FOR 
ELECTRIC 


General Electric Co., Schenectady, N. Y. 


WELDING EQUIPMENT, ELECTRIC ARC 


Air Reduction Sales Co., 60 E. 42nd St., New York. 
General Electric Co. Schenectady, N. x 
Westinghouse Electric & Mfg. Oo., E. Pittsburgh, Pa. 


WELDING EQUIPMENT, ELECTRIC, SPOT, 
UTT, SEAM, 


Federal Mch. & Welder Co., Warren, O. 


WELDING POSITIONER 
Cullen-Friestedt Co., 1305 So, Kilbourn Ace., 
Chicago. 


American Steel & Wire Co. (U. 8S. Steel Corp. 
Div.), Pittsburgh. 

Bethlehem Steel Co., Bethlehem, Pa. 

Columbia Steel Co. (U. S. Steel Corp., Div.), 
San Francisco. 

Tennessee Coal, Iron & R. R. Co. (U. S. Steel 
Corp. Div.), Birmingham, Ala. 


WIRE DRAWING MACHINERY 
Waterbury Farrel Fdry. & Mch. Co., Waterbury, Ct. 


WIRE FORMING MACHINERY 


Baird Machine Co., Bridgeport, Conn, 
U. 8S. Tool Co., Inc., Ampere, N, J. 


WIRE NAIL MACHINERY 


Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St... Chicago. 


WIRE ROPE 


amasiees © Steel & Wire Co. (U. S. Steel Corp. Div.), 
eveland. 
Columbia Steel Co. (U. 8. Steel Corp. Div.), 

San Francisco, Cal. 


WORM DRIVES 


Cleveland Worm & Gear Co., Cleveland. 
Philadelphia Gear Works, Philadelphia, Pa. 


WRENCHES 

Armstrong Brothers Tool Co., 313 N. Francisco 
‘0 

Greene, ‘T'weed & Co., Bronx Blvd. & 238th St., 


New York. 


Williams, J. H., & Co., 225 Lafayet 
New York, N. 


WRENCH DETACHABLE SOCKET 


Williams, J. -¢ Co., 225 Lafa: 
New York, 


WRENCHES, PIPE 


Greenfield Tap & Die Corp., Greenfield, Mass, 
=, J. H., & Co., 225 Lafayette St., 


WRENCHES, RATCHET 
Greene, Tweed & Co., Bronx Blvd. & 238th St., 


New 
Williams, J. aa Co., 225 Lafayette St., 


New York, 


WRENCHES, TAP 
Besly, a H., & Co., 120-B N. Clinton St., 


Chica 
Butterfield Div. Union Twist Drill Co., 
Derby Line, Vt. 
Card, 8S. W., Mfg. Co., Mansfield, Mass. 
Greenfield Tap & Die ae Greenfie ld, Mass 
Morse Twist Drill & Co., New Bedford, Mass. 
Pratt & Whitney a West Hartford, Conn. 


WRENCHES, TORQUE MEASURING 


Williams. J. H., & Co., 225 Lafayette St., 
New York, N. ¥. 
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Te enable a greater navy to plow through heavy e@ THE END IS OPEN .. All tools and work 


weather, American Industry plows through 


holding devices are instantly accessible. Set-up, tool 
abnormal schedules of production, meeting the 


needs of defense and preparedness at home and 


on the high seas. 


New Britain Automatics help American indus- 


tries to maintain a full day’s work .. . a source NEW BRITAIN - GRIDLEY 


of genuine satisfaction in these unsettled times. MACHINE DIVISION + THE NEW BRITAIN MACHINE CO. - NEW BRITAIN, CONN. 


AUTOMATICS 


more quickly and easily due 
\ 
to the Open End Construction 
found only on New Britain Automatics. yy | 
— 1; 


WITH BANTAM BEARINGS 


SAFETY IN SURGERY took a long stride forward when American Sterilizer Company originated the 
temperature-control technique for effective sterilization of instruments and supplies. These pre- 
cision instruments, shown above in the Hospital of the University of Pennsylvania, embody the 
most modern principles in engineering design. A feature is the use of Bantam Ball Thrust Bear- 
ings in the door-locking mechanism to facilitate easy operation. 


MASSES OF METAL roll back and forth 200 times 
an hour in this high-speed production welding 
unit built by The Federal Machine and Welder 
Company—roll smoothly and efficiently on 
special ladder-type bearings designed by 
Bantam. Bearings of this type find many ap- 
plications where friction in reciprocating mo- 
lion must be kept to a minimum. 


THE QUEST FOR OIL BECOMES SIMPLER as progres- 
sive manufacturers develop new equipment 
designed for economical prospecting. Out- 
standing example is George E. Failing Sup- 
ply Company’s new “66” portable slim hole 
drilling rig, equipped with Bantam Quill 
Bearings in crown and traveling blocks, to 
give efficient oper:tion. 


EVERY MAJOR TYPE of anti-friction bearing is 
included in Bantam’s line—straight roller, 
tapered roller, needle, and ball. Bantam 
serves every industry with a wide range of 
standard bearings that meet many normal 
requirements. Bantam engineers offer un- 
biased advice on selection of standard bear- 
ings—and design custom-built bearings in 
large sizes or special types for unusual con- 
ditions. If you have an exceptionally difficult 
bearing problem, TURN TO BANTAM. 


GIANT BEARINGS in single, double and four- 
row types up to 51” O.D., designed and built 
by Bantam for the steel industry, have made 
outstanding performance records. Both work 
rolls and back-up rolls of the continuous hot 
strip mill shown above are Bantam equipped 
for long life and successful performance in 
severe service. 


STRAIGHT ROLLER :; TAREREP ROLLER - NEEDLE - BALL 


BANTAM BEARINGS CORPORATION © SOUTH BEND ¢ INDIANA 


EARINGS 
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Toda y--when the NEED i is  GREAT--Pangborn gives Industry its finest PRODUCERS! 


AND THEY'RE "ALREADY CONSCRIPTED 
IN THE ARMY 


Many miscellaneous parts for tanks, gun mounts, signal corps, 
mess hall and kitchen equipment are being cleaned by airless 
ROTOBLAST for ARMY requirements. 


IN THE NAVY 


Cast, forged and heat treated parts are important items in the 


Pangborn airless ROTOBLAST Tables are sturdily built in six sizes ranging from four to fourteen feet, 
and in single and multiple table types; they are designed for uninterrupted service under hardest wear, 


are easy to load and unload, are adaptable for various kinds of work, have variable speed drives on both 
table tops and ROTOBLAST units. 


building and equipping of the Navy's ships and torpedoes. 
ROTOBLAST cleans them—dquickly—economically. 


IN THE AIR CORPS 


ROTOBLAST has earned its “wings” by proven uniformity, 
efficiency and speed in cleaning many parts vital to today’s 
expanding aviation program. 


IN INDUSTRY--FOR ALL OUT DEFENSE 


Many ROTOBLAST Tables everywhere are proving their value to 
industry by increasing production, lowering costs and improving 
quality of finish! They will do the same for you. 


Send for new bulletin. 


(pein LARGEST MANUFACTURERS OF BLAST CLEANING AND DUST COLLECTING EQUIPMENT — 


NCB 


GBORN athon 
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You must protect those bearings if youare duction by eliminating shutdowns due to 


to maintain peak production. 


dry bearings. Farval will also reduce power 


You can see your machines but Farval “sees consumption as much as 30%—increase life 


the bearings inside the machines—whether of bearings up to 10 times—lower mainte- 


10 or 10,000. Furthermore, Farval sees to nance cost by 75% —and prolong the life 


it that every bearing is properly 
lubricated — and with a tell-tale 


indicator to show the job is done. 


Positive lubrication of a// your 
machines by Farval Centralized 


Systems will maintain peak pro- 


\\ TO EVERY 


of your equipment indefinitely. 


Representative right away ? 


Hadn’t you better see a Farval 


BEARING The Farval Corporation, 3276 


a East 80th Street, Cleveland, Ohio. 


Affiliate: The Cleveland Worm & Gear Company, Manufacturers of Automotive and Industrial Worm Gearing 


In Canada: PEACOCK BROTHERS LIMITED 
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